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ABSTRACT
Background: Newbies in their early stage of software engineer-

ing careers suffer from unfitting task assignments, unclear job

expectations, and insufficient communication with managers fre-

quently, which leads to personal frustration, unsatisfactory team

performance, and low employee retention. Goals: The goal of this
research is to investigate new software developers’ "sink or swim"

early career experience from the following four dimensions: job

assignment, newbie-manager pairing, job satisfaction, and thoughts

and suggestions. Methodology: To achieve our research goal, we

conducted an empirical study by distributing an online question-

naire that includes both qualitative and quantitative questions. Re-
sults: There are several factors contributing to a "sink or swim"

early career experience, such as unclear about what to do, who to

report to, lack of communication, and vague expectations, posing

negative impacts on both individuals and the organization. In addi-

tion, we also propose a new community smell in our paper - Newbie

Sink or Swim, based on our investigation. Conclusions: The early
stage is critical to software developers’ careers. A failing start phase

has detrimental effects on software developers and development

teams. Our study empirically examines software developers’ early

careers from various aspects, providing deeper insights into how

to build a more supportive and productive working environment

for entry-level developers in the software community.

LAY ABSTRACT
The significance of software engineering in our technology-driven

world cannot be overstated. Software bridges the divide between

technology and business, resulting in the creation of dependable,

secure, and efficient software solutions to complex and cutting-edge

problems in our society today.

Software developers are pivotal in developing such solutions.

Even though the examination of software developers is not a new

topic in the research community, the investigation into early career

professionals from an empirical view is limited. To fill this knowl-

edge gap, we surveyed early career software developers (newbies)

with a varied demographic composition to investigate their "sink

or swim" experiences. We scope this experience within four per-

spectives: 1) whether or not newbies know or are clearly informed
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of what to work on; 2) whether or not newbies know who to re-

port to, or who is responsible for managing them; 3) newbie’s job

satisfaction, described as feeling valued and contributing to the

organization; 4) thoughts and suggestions sourced directly from

newbies to enhance early career experience.

Our study results revealed several factors that play a significant

role in causing a "sink or swim" early career, such as new develop-

ers not knowing what to do and who to report to, lack of clear job

expectations, and working on tasks that do not match their skills.

"Sink or swim" early career experience leaves newbies distressed

and demotivated, leading to a higher chance of quitting their jobs.

Our participants also offered their suggestions to mitigate the "sink

or swim" early career stage, such as self-advocate and frequent

meetings with managers. Meanwhile, it is noteworthy to mention

that organizations should be committed to building a supportive

working environment and uplifting culture for all employees, espe-

cially for early-stage software developers.
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1 INTRODUCTION
The expert at anything was once a beginner. — Helen
Hayes

Software Engineering continues to revolutionize our changing

digital world, empowering organizations to swiftly expand their

Information Technology infrastructure and create dependable, top-

tier software solutions. This transformation is leading to improved

operational performance, streamlined processes, and heightened

efficiency in almost all domains today. Furthermore, software en-

gineering also plays a pivotal role in cost reduction, enhanced

communication, and task automation for different business fields.

As the pioneer of software reliability engineering, John D. Musa

put it, software engineering is "the future of a profession [27]."

Along with the rapid evolution and advancement of technology

is the tremendous rise in demand for software developers. Based on

the global data and business intelligence platform Statista, in the

https://doi.org/10.1145/3639475.3640106
https://doi.org/10.1145/3639475.3640106
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Figure 1: Newbie’s Trouble3

past five years, the software professional population grew by over

20% and is expected to amount to about 28.7 million in 2024
1
. A

similar report from Kinsta also points out that "the demand for soft-

ware developers has doubled since 2020"
2
. These statistics strongly

indicate an ever-increasing need for software developers.

Early career software developers (in this paper, we also use new-
bies and new grads to refer to early career software developers)

are essential to the software engineering community. First, an early

career software developer is an investment that may take some

time to produce returns in the form of productivity. The hiring bar

is difficult in order to select candidates who will be able to learn

quickly and contribute. Second, their team may not have time to

adequately onboard them. Figure 1 refers to such situations in de-

veloping practice. Third, the culture of the team and organization

may have a significant impact on a new grad’s success, in addition

to the technical skills they initially bring to the job

On the other hand, even though it is crucial to ensure early career

software developers’ success from both an individual level and

organizational level in practice, research on newbies in the software

engineering domain is scarce in the current literature. To fill this

knowledge gap, we conducted this research aiming to empirically
investigate the "sink or swim" experiences of early career
software developers. To achieve this research goal, we designed

an online questionnaire that contains both closed and open-ended

questions from the following four aspects: job assignment, newbie-

manager pairing, job satisfaction, and suggestions to enhance early

career experience.

In the end, we collected 91 valid responses from participants

with diverse backgrounds. By adopting both quantitative and quali-

tative analysis, we obtained enriched insights into newbies’ early

career experiences. In addition, we provided concrete suggestions

to both newbies and organizations to uplift the early career stage

for newbies. Last but not least, we also defined a new community

smell:Newbie Sink or Swim that stemmed from our investigation.

1
https://www.statista.com/statistics/627312/worldwide-developer-population/

2
https://kinsta.com/software-engineering-statistics/

3
Online resource: https://imgflip.com/memetemplate/168453057/High-five-drown

Detailed results, discussions, suggestions, as well as the broader

impact of this study are presented in Section 4 and Section 5.

In a nutshell, our study offers three novel contributions to the

software engineering community:

(1) An in-depth understanding of a "sink or swim" early career

experience for new software developers from various per-

spectives.

(2) Concrete suggestions to both early-stage software devel-

opers and managers/organizations to avoid "sink or swim"

experiences in practice.

(3) Definition of a new community smell to provide future re-

search implications to both industry and research commu-

nity to gain deeper insights into socio-technical aspects in

the software engineering discipline.

Uniqueness of our paper. Compared with the existing litera-

ture in Section 2, our study stands out as a novel research from the

following perspectives. First, in our study, we focus on new software

professionals who have less than five years of software develop-
ment work experience. Second, we conducted an anonymous
survey. Compared with interviews or most case studies where

personal identification may be revealed, survey respondents are

more likely to provide honest and candid responses in anonymous

surveys because they do not feel the pressure to conform to social

norms or provide socially desirable answers. In interviews, partici-

pants may be inclined to give answers they believe the interviewer

wants to hear [21].

This paper is organized as follows: In Section 2, we present

related work in the area of developer onboarding, community smell,

and newbie free-riding. In Section 3, we introduce the background

of our research. In Section 4, the methodology of this paper is

explained. Section 5 describes the results of our empirical study,

along with the discussions of our findings. Section 6 discusses

threats to the validity of this paper and approaches we undertook to

mitigate these threats. In Section 7, we present the broader impacts

of this study. Finally, in Section 8, we conclude the paper and outline

our future work.

2 RELATEDWORK
The study on "sink or swim" in the field of software engineering is

scarce. Yet, a handful of investigations are seen in other fields. For

example, Varah et al. [41] discussed sink or swim experience for

beginning teachers; Blazer et al. examined beginners’ organizational

socialization tactics to reflect sink or swim experience [7]. In this

section, we introduce three related terms that have been discussed

on a larger scale in the field of software engineering: onboarding,

community smells, and newbie free-riding.

2.1 Onboarding
A related term to our study is onboarding. Defined by Begel and

Simon [5], onboarding is "the orientation process by which new

hires adjust to and become effective software developers within the

corporation." Onboarding experience for software developers is not

a new research topic in the software engineering discipline. Some

previous investigations focused on one particular aspect during the

onboarding process. For example, Pham et al. [29] conducted an

empirical study to understand the testing skill of new developers

https://www.statista.com/statistics/627312/worldwide-developer-population/
https://kinsta.com/software-engineering-statistics/
https://imgflip.com/memetemplate/168453057/High-five-drown
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and confirmed the knowledge gap between university graduates

and industrial expectations. Ju et al. [19] employed an empirical

study to examine how tasks influence the onboarding experience.

Sharma and Stol [34] developed a theoretical model to examine the

linkage between onboarding and turnover intention of software

developers.

Another category of onboarding research is based on the char-

acteristics of software systems. For example, Steinmache analyzed

the onboarding experience in the open-source software community

in their work [36]. Because many software applications, such as

products from Google and Microsoft, are used worldwide, there are

also several papers working on the understanding of onboarding

of software developers in large-scale globally distributed systems.

such as [9] [10], and [26]. More recently, Rodeghero and Zimmer-

mann conducted a study [30] related to remote onboarding in the

era of the Covid pandemic.

2.2 Community Smells
Another relevant concept related to our study is Community
Smells. Community smells have been gaining more and more at-

tention since the term was coined in 2015 by Tamburri et al. [39].

In their work, they defined community smells as "sets of organi-

zational and social circumstances, having implicit causal relations

[39]." In other words, community smells focus on the identifica-

tion of poor socio-technical decisions together with their potential

negative impact on the organizations.

Community smells are strongly correlated with social debt, the

state of a software development organization, or a team accumulat-

ing sub-optimal decisions [39]. Just as code smells [17] (poor coding

practice) are recognizable anti-patterns that serve as warning signs

of technical debt, community smells warn of social debt and are

connected to people and their interactions within their software

development teams [39]. A recent systematic literature review on

community smells can be referred to in Caballero-Espinosa’s work

[11].

2.3 Newbie Free-Riding
One of the community smells studied in the current literature re-

lated to newbies is Newbie Free-Riding, which indicates a socio-

technical phenomenon that senior employees take advantage of

newbies by claiming the ownership of development product with-

out contortions [38]. If the newcomer is successful on their own,

the team benefits from their productivity and “free-rides” on the

newcomer’s efforts. If not, the newcomer may have a much harder

time finding success in their new role.

The problem of newbie free-riding also exists in other disciplines,

such as social science [22] and management [14]. How to address

the free-rider problem has been a popular research question in the

field of social science [2] [22]. However, related research in software

engineering is limited. More investigations are encouraged (such

as exploring the causes and effects of newbie free-riding) to benefit

the software engineering community.

3 BACKGROUND
In this section, we discuss the background of our study, including

an explanation of the key terms we use in this paper, the uniqueness

and novelty of our research, and research questions that steer our

investigation.

3.1 Key Terms
3.1.1 Sink or Swim. The idiom "sink or swim" describes a situation

where someone must find a way to succeed through their own ef-

forts or else fail completely
4
. The expression has a similar meaning

to other phrases like "thrown in the deep end" and "trial by fire"

[7].

3.1.2 Early Career. It is hard to reach a conclusion on what is

"early" in the context of research and practice [4]. In our investi-

gation, we adopted five years as the threshold of an early career.

This definition is consistent with the definition of "early" in a large

number of academic research both in [15] [1] and out [25] [8] [18]

of software engineering field.

3.1.3 Job Satisfaction. Job satisfaction is extensively researched

in the history of psychology [20] [3]. There also exist numerous

metrics to measure job satisfaction [44] [16] [40]. Inspired by these

previous examinations, in our paper, we investigate job satisfac-

tion from two dimensions: feeling invested in and appreciated by
managers and believing their contributions benefit their manager and
team’s goals.

Last but not least, we aim to gain an understanding of "sink or
swim" early career software development experience. Com-

pared with onboarding which typically takes place during the initial

days, weeks, or months of employment, by the examination of the

first several years of a software developer’s career, we inspect a

longer period from different perspectives so that more knowledge

will be gained about career development activities.

3.2 Research Questions
Our research goal is to investigate the "sink or swim" experiences of
early career software developers from the following four perspec-

tives: job assignment, newbie-manager pairing, job satisfaction,

and thoughts and suggestions. To this end, we ask the following

research questions.

3.2.1 Job Assignment. In the context of this paper, we consider

job assignment from the standpoint of whether newbies are clear

about what to do or not. When newbies are aware of their tasks and

responsibilities, they can work more efficiently, resulting in higher

productivity levels. Moreover, understanding what to do ensures

that tasks are performed correctly and up to the desired quality

standards. Inspired by this observation, the very first perspective

we are interested in understanding the early career experience is:

RQ 1: How clear is it for newbies to know what they
are supposed to be working on? If it is not clear, what
are the causes to this, the effects on newbies, and the
actions newbies take to address this?

3.2.2 Newbie-Manager Pairing. In our paper, we define newbie-

manager pairing as newbies "know (do not know) who is supposed to
report to and who is responsible for supervising them." Knowing who

to report to at work is crucial for effective communication, task

4
Online resource: https://www.merriam-webster.com/dictionary/sinkorswim

https://www.merriam-webster.com/dictionary/sinkorswim
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assignment, and alignment with organizational goals. Therefore,

our second research question is defined as:

RQ 2: How clear is it for newbies to know who to report
to and who is responsible for supervising them? If it
is not clear, what are the causes to this, the effects on
newbies, and the actions newbies take to address this?

3.2.3 Job Satisfaction. Job satisfaction is a subjective measure and

can vary from person to person. Inspired by the study in psychology

and social science [37] [32], in our paper, we examine job satisfac-

tion from two aspects: feeling invested in and making contributions.
Therefore, our third research question is defined as:

RQ 3.1: To what degree do newbies agree with the state-
ment "My manager (or team) is invested in my devel-
opment and success?
RQ 3.2: To what degree do newbies agree with the state-
ment "My contributions benefit my manager (or my
team) and their goals?

3.2.4 Suggestions to improve early career experience. Several inves-
tigations have shown how to improve software developers from

different angles, such as onboarding [42], productivity [28] and

learning [45]. However, few studies have been conducted on how

to improve software developers’ early career experience. Therefore,

we are interested in collecting newbies’ opinions on how to boost

their early career experience. To this end, we define our fourth

research question as:

RQ 4:What do early career software developers suggest
organizations and teams do to improve their early career
experience?

4 METHODOLOGY
This section provides the details of the methodology we employed

in our study, including our survey design, pilot study, participant

recruitment, and data collection and analysis.

4.1 Survey Design
We designed an online questionnaire using the tool Qualtrics

5

in our study. The survey contains five sections in total. The first

section is to understand the demographics of our participants. The

second to fifth sections are to answer our research questions that

were discussed earlier. The format of the questions includes choice

questions and open-ended questions.

To ensure the target audience of the survey aligns with the di-

rective of this study, we define the relevant group of interest, the

sampling frame [kitchenham2015evidence], by constraining the

definition of "early career" from Section 3.1.2 to software developers

or professionals in software adjacent roles (i.e. quality assurance,

infrastructure, networking, security, and site reliability roles includ-

ing any type of lead or manager roles) that held less than 5 years

of professional experience excluding internships and education.

Participants without professional experience were excluded from

the sampling frame and discouraged from completing the survey in

the survey’s Informed Consent section. Participants who were not

5
https://www.qualtrics.com/

currently working but possessed the required amount of experience

were included in the study.

4.2 Pilot Study
To ensure the validity and quality of our survey, two software profes-

sionals reviewed our survey as the pilot study. The first professional

has 35 years of experience working in the industry with 21 years

of management experience. The second professional has 7 years of

experience working in the industry, with 3 years of management

experience.

Both of them agreed with the importance of this work. As one

of them put,

" ... I personally have watched the industry decline over
the last 30 years in how it brings in new (early in career)
developers and trains them up. We used to know, as an
industry, that if you hired people you had a responsi-
bility to grow them, and we took active steps to do this.
Now we seem to expect them to sink or swim ... "

Their feedback suggested minor revisions. Based on their feed-

back, we made the following changes to the survey: (1) better ex-

plained our use of the idiom "sink or swim" in the software devel-

opment context; (2) added more opportunities for participants to

share open-ended remarks related to a multiple-choice question.

Table 1 below shows our survey questions after revisions. Due

to space limitations, some questions have been omitted in the table.

4.3 Participant Recruitment
To recruit participants, we employed non-probabilistic sampling

and categorized our approaches using 4 techniques: purposive,

convenience, self-selection, and snowball sampling. (1) We imple-

mented purposive sampling by sending requests to individuals

within the sampling frame whom we considered likely to respond.

We utilized the direct message feature of LinkedIn
6
, a professional

network social media platform, and email to contact eligible profes-

sionals in our immediate professional networks. (2) We employed

convenience sampling at the author’s institution by personally

inviting eligible professionals in the computer science graduate pro-

gram to participate. Additionally, requests were sent to members

of the authors’ institutional Project Center where collaborations

with businesses, government agencies, and nonprofit organizations

are established within the Information Technology sector. These

partnerships enabled us to disseminate our research invitations

through their extensive networks. (3) In self-selection sampling,

we posted invitations to complete the survey on online discussion

forums that host software development discussion communities

(LinkedIn, Discord, Reddit, and DEV.to). Upon encountering the

survey invitation on those platforms, participants decided to take

the survey or dismiss it. (4) Lastly, we used snowball sampling by

requesting respondents to share the survey with others who fit the

sampling frame by including a request at the end of the survey for

the respondent to share the survey link with others.

6
https://www.linkedin.com/

https://www.qualtrics.com/
https://www.linkedin.com/
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Table 1: Survey Questions

# RQ Question Body Answer Choices
1 D How old are you? [Younger than 18, 19-24, 25-34, 35-44, 45-54, 55-64, Older than 65]

2 D How do you describe yourself? [Female, Male, Non-binary, Gender-fluid, Gender-queer, Other]

3 D What is your highest level of education? [Some High School, High School Diploma, GED, Associate’s Degree,

Bachelor’s Degree, Master’s Degree, Doctorate]

4 D How many years of work experience in the soft-

ware development industry do you have, exclud-

ing education and internships?

[Less than one year,1-2,2-3,3-4,4-5,5 years]

5 RQ 1 In general, I know what I was supposed to be

working on.

[True, False]

6* RQ 1 What factors caused you to be unsure of what you

were supposed to be working on?

[I used to know what to work on, but now I am not being assigned

much work, There is no process for assigning work, There weren’t

any tasks that matched my skill level, There is not enough work to

go around, Other]

7* RQ 1 How did not know (or being unsure) what you

were supposed to be working on affect you?

8* RQ 1 What actions did you take, if any, to resolve the not

knowing what you were supposed to be working

on? Select all that apply.

[Asked my manager for guidance, Asked a member of my team for

guidance, Independently looked for work to do, Started looking for

a new job, Other]

9 RQ 2 After onboarding, I know who I am supposed to

report to and who was responsible for supervising

me.

[True, False]

10* RQ 2 What factors caused you to be unsure of who you

reported to and/or who was responsible for super-

vising you? Select all that apply.

[I was not assigned to a manager or team, Poor onboarding process,

Company or team was unprepared for my arrival, Lack of formal

management or team structure, Distributed (remote) team, Other]

11* RQ 2 How did not know who you were supposed to

report to or who was responsible for supervising

you affect you?

12* RQ 2 What actions did you take, if any, to resolve the not

knowing what you were supposed to be working

on? Select all that apply.

[Contacted human resources or my recruiter, Asked a member of

my team for guidance, Started looking for a new job I took no action,

Other]

13 RQ 3.1 My manager is invested in my development and

success.

[Strongly Disagree, Somewhat Disagree, Neither agree nor disagree,

Somewhat agree, Strongly agree]

14 RQ 3.1 (Optional) Explain what influenced your agree-

ment or disagreement with the previous question:

"My manager is invested in my development and

success."

15** RQ 3.1 My team is invested in my development and suc-

cess.

[Strongly Disagree, Somewhat Disagree, Neither agree nor disagree,

Somewhat agree, Strongly agree]

16** RQ 3.2 My contributions benefit my manager and his/her

goals.

[Strongly Disagree, Somewhat Disagree, Neither agree nor disagree,

Somewhat agree, Strongly agree]

17** RQ 3.2 My contributions benefit my team and its goals. [Strongly Disagree, Somewhat Disagree, Neither agree nor disagree,

Somewhat agree, Strongly agree]

18 RQ 4 What is the most impactful area companies can

improve on to give early career developers a better

start in their new roles?

[Management and staffing, Work distribution and planning meth-

ods, Training, Company culture, Other, Nothing]

19 RQ 4 (Optional) Expand on your answer to the previ-

ous question: "What is the most impactful area

companies can improve on to give early career

developers a better start in their new roles?"

20 RQ 4 (Optional) Any last thoughts, experiences, or com-

ments you’d like to share with us?

* Question 6-8 and Question 10-12 only show up when participants choose True for Question 5 and Question 9, respectively.
** There is an optional follow-up question after Question 15 - 16. These questions are similar to Question 14. For example, the follow-up question for Question
15 is Explain what influenced your agreement or disagreement with the previous question: "My team is invested in my development and success.".
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4.4 Data Collection and Analysis
4.4.1 Dataset. There are 124 participants who took part in our

survey. Among these 124 participants, 20 participants read the

Informed Consent but did not continue further with the survey,

leaving a total participant pool of 104 participants. After manual

examinations of all these 104 responses, we removed another 13

incomplete or invalid responses. Finally, our dataset consists of 91

responses. The completion rate of our survey is 91/104 (87.5%). Our

data analyses are based on these 91 responses.

4.4.2 Qualitative Data Analysis. In this study, we adopted qualita-

tive coding to analyze qualitative data to capture the main ideas and

conceptions in the data. The idea of the Open Coding process is to

break down data into discrete parts and assign each part meaning

by labeling it with "codes" representing that meaning. Open coding

has been widely used in the domain of qualitative data analysis,

such as politics, [46], management [49], and computer science [33]

[23].

Our coding process includes four stages. First, the first author

and second author coded separately on the first one-third of the

responses to all the open-ended questions. Second, the two authors

then met to discuss to agree upon a set of codes to be used for the

remaining data. Third, the first author and second author applied

the agreed codes for the second one-third of all the responses to all

the open-ended questions separately, meeting again to update the

codes. Fourth, this process is repeated on the last one-third of the

responses to all the open-ended questions. In the end, a final set of

codes are established by this incremental open coding approach.

Last, to further increase the accuracy and reduce the bias of the

codes, in our fourth step, we invited another researcher (but not

the author of this paper) who is experienced in Open Coding to

examine our final codes. This researcher agreed with our final code

set.

5 RESULTS AND DISCUSSION
This section presents the results of our investigation and related

discussions. To provide the context for the following discussions,

We start with the narration of participants’ demographics. Follow-

ing are the detailed discussions of each research question we posed

in Section 2.4.

5.1 Demographics
When selecting their most recent role, 79 participants selected

Software Developer and 12 participants entered alternate devel-

oper roles including Software in Test, Software Support, and De-

velopment and Operation (DevOps). Regarding participants’ age,

33 participants are between 18 and 24 years old, 50 participants

are between 25 and 35 years old, and seven participants are 35 and

above. One participant was under 18 and one declined to answer

this question.

Another demographic information we collect is the participant’s

years of experience. Due to the nature of our study, we only accepted

participants with between 0 and up to 5 years of industry experience.

The distribution is shown in Figure 2. The average years of working

experience is 2.01 years, and the median is 2.0 years.

Figure 2: Years of Software Development Experience

91 participants provided their educational background. The ma-

jority of participants hold a Bachelor’s Degree (55/91 ≈ 60.44%),

followed by Graduate and professional degrees (55/91 ≈ 60.44%).

Additionally, there are two participants with associate or technical

degrees and eight who had not completed a degree. Another de-

mographic we consider in this study is gender identity. Of the 91

complete responses, 49 described themselves as male, 34 as female,

three as non-binary or third gender, and five either chose Prefer

Not to Say or did not answer this question.

This demographic information demonstrates that our partici-

pants come from diverse backgrounds. Interestingly, there is almost

an even proportion of participants who identify as male to those

who identify as female. We are glad to see this gender distribu-

tion considering the fact that most software developers identify

themselves as male [43] [35]. Additionally, since the study targeted

participants with less than 5 years of experience, the higher per-

centage of respondents being in the current early career developer
sub-group for work experience is expected and observed.

5.2 Job Assignment
To answer Research Question 1 (RQ1), we quantify how many

participants felt they received clear job assignments during their

early career experience. To do this, we asked, "In general, I know

what I was supposed to be working on." Of 91 participants, 31

participants (38.46%) reported that in general, they did not know
to work on, while 56 participants (61.54%) were aware of their

job assignments. To ascertain the causes of newbies’ unclear job

assignment, we ask them the reason by providing a half-open half-

closed question in our survey. Participants primarily attributed two

causes to not having a job assignment: (1) Their team lacked a

formal process for assigning work and (2) There were no tasks that

matched their skill level. Interestingly, no selections were made

for the answers "I’m not being assigned much work" or "There is

not enough work to go around," which suggests that although the

newbie may not be directly assigned to a task, there is work being

assigned amongst those in their team.

Regarding the effects of not knowing what to do, 21 participants

answered this question. Our open coding analyses identified that

newbies feel distress when, in general, they are not given a job

assignment or are unclear on what to work on. We define distress
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in this study as the amalgamation of the terms used by its own par-
ticipants: stress, anxiousness, and feeling lost and confused. One new
developer shared personal experience dealing with job assignment

related to stress:

"It made me feel lost and confused. I was not sure what
I am supposed to do... whenever I wasn’t assigned work
and received no communication this made me feel that
I was failing."

Finding 1: Unclear or absence of job assignments cause
feelings of distress in newbies.

Open coding of the responses to the effects of not knowing what
to do also revealed that "wasting time" was a common byproduct.

Newbies report that they spend time trying to figure out what

to work on, instead of actually progressing toward completing a

distinct set of tasks due to the unclear job assignment problem.

Finding 2: Newbies suffer from decreased productivity when job
assignments are not clearly defined.

The result of the question "What actions did you take to resolve

not knowing what you were supposed to work on?" is shown in

Figure 3. We can see that newbies will more often try to resolve the

job assignment problem by reaching out to their manager or team

for guidance.

Figure 3: Actions Taken on Unclear Job Assignment

Of the 35 participants who answered this question, 32 partici-

pants, or 91.47% reached out to either or both their manager and

team for guidance. More impressively, of these 32 participants who

asked for help, 12 of them, or 37.50% also independently looked for

work to do. This shows that newbies are proactive in attempts to

improve their experience and performance, even if they work in a

"sink or swim" environment.

Finding 3: Newbies ask for work and guidance on their work
when there is no clear job assignment.

5.3 Newbie-Manager Pairing
To answer Research Question 2, we first quantify the number of

participants who, after onboarding, still did not know who to report

to or who was responsible for supervising them. 18 of 91 (19.78%)

participants who answered this question reported they were not

paired with a manager. Further, we asked these 18 participants to

identify what they think caused them to finish onboarding without

a newbie-manager pairing. The majority attributed the cause of this

disconnection to a lack of formal management and team structure.

We also set up an open-ended question to seek the effect of not

knowing who to report to or who is responsible for supervising

newbies. We received 8 participants who shared their thoughts.

Our analysis of these responses found that this experience causes

the newbie to feel distress through the underlying sense of feeling

lost, similar to the negative effects of the job assignment problem

in Section 5.2.

Finding 4: Lack of a newbie-manager pairing causes
feelings of distress in newbies.

Moreover, we asked the 18 participants who didn’t have a man-

ager what actions they took in response to this situation. From the

results in Figure 4, we found that the most popular action newbies

take is to ask for guidance from their team. These results demon-

strate that newbies advocate for themselves when placed in this

disadvantageous situation.

Figure 4: Actions Taken on Missing Newbie-Manager Pairing

5.4 Job Satisfaction
To answer Research Question 3 (RQ 3), in this section, we focus

on the newbie’s experience of feeling invested in and feeling that

their contributions benefit their manager and team, resulting in job

satisfaction.

5.4.1 RQ 3.1: To what degree do you agree with the statement "My
manager (or team) is invested in my development and success?
To answer RQ 3.1, we focus on the participant’s feeling of being
invested in their manager and team, as one part of feeling satisfied

about their early career experience. To this end, we measured par-

ticipants’ sense of feeling invested in by their manager with Likert

scale agreement questions of the statements "Mymanager is in-
vested in my development and success." Following is an open-ended

question asking the participant to explain their level of agreement.

Furthermore, this pair of questions was mirrored in terms of the

participant’s feeling of team investment. Participant’s strength of

agreement with these statements for their manager and team are

shown in Figure 5.
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Figure 5: Newbie Feels Invested in by Manager and Team

In terms of feelings of investment by their managers, 74.73%

percent of participants agreed that their manager is invested in

their development and success and 85.71% feel the same about their

team. Therefore, another finding of this study is:

Finding 5: Most newbies feel invested in
by their manager and team.

We also noticed that this feeling of investment has positive im-

pacts on a developer’s growth. One participant describes investment

in action when they said:

"My manager has met with me frequently, checking
in and helping guide my effort to grow as a software
engineer and professional in general."

5.4.2 RQ 3.2: To what degree do you agree with the statement "My
contributions benefit my manager (or my team) and their goals?
To answer RQ 3.2, we examined the participant’s feeling that their
contributions benefit their manager and their team’s goals.
We investigate this experience using the same structure of questions

discussed in the previous section. First, we investigate agreement

with the statement "My contributions benefit my manager and
their goals," followed by an open-ended follow up question asking

the participant to explain their level of agreement. The understand-

ing of the contributions to the team and its goals follows the same

format. Participant’s strength of agreement with these statements

for their manager and team are shown together in Figure 6.

In terms of feeling that they contribute to their manager’s goals,

85.71% of participants agreed that their contributions benefit their

manager’s goals and 85.71% feel the same about their team’s goals.

This result illuminates the newbie’s ability to provide value to their

organization.

Finding 6: Newbies contribute to achieving
their manager and team’s goals.

5.5 Suggestions to Improve Early Career
Experience

To answer Research Question 4 (RQ 4), we ask newbies for their
opinions on how to improve the early career experience so that

they will not be left to a sink or swim environment. There were 80

participants who selected the most impactful areas companies can

Figure 6: Newbie’s Contributions Benefit Manager and Team
Goals

improve on to give new developers a better start in their new roles.

From Figure 7, we see that Training (36.35%) and Work distribu-

tion and planning methods (31.25%) were rated the most impactful.

Company culture was the next highest rated at 13.75%.

Figure 7: Areas of Improvement

We analyzed 41 open-ended responses to follow up on the reason-

ing behind participant’s selection. Sentiment on the area of Training

as an improvement was represented in 41.46% of responses. Many

of these responses were laced with frustration, with one participant

even criticizing the state of training in the software industry in

general:

"Training tends to be terrible. New developers are ex-
pected to figure out everything on their own."

In regards to how company culture improves new grad experience,

a participant shared,

" ... [company] culture - you want to make sure devel-
opers feel like they belong even while they’re figuring
things out..."

To conclude, we present another finding from the discussion of this

section:
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Finding 7: Newbies feel that Training, Work Distribution Methods,
and Company Culture are the most impactful

areas companies can improve.

In addition, during the process of analyzing participants’ final

thoughts, we realized that a sink or swim experience can exacerbate

Imposter Syndrome. Imposter Syndrome is a psychological phe-

nomenon that causes intense feelings of intellectual fraudulence,

even in the face of the sufferer’s success [48]. Imposter syndrome

compounds stress and burnout, and decreases job performance over

time [48].

We identified several pertinent examples of imposter syndrome

in participants experiencing performance issues in their roles. For

instance,

" I really want to be good enough for my current job...
I’m now on a self-driven plan to improve or be let go, I
don’t know if I can actually win or become an engineer
after all... But now I have mainly high anxiety since I
started [this] job ... while it appears those who started
with me are managing it well and getting stronger. "

Finding 8: Sink or swim experience for newbies may
lead to Imposter Syndrome.

6 THREATS TO VALIDITY
This section discusses threats to the validity of our study and the

mitigation strategies we employed to address these threats based

on the three types of research validity threats: internal, external,

and construct threats [12] [13].

6.1 Internal Threats to Validity
This research design may hold internal threats to validity: (1) It is

possible that qualitative responses could be misinterpreted. Par-

ticularly because the study solicited responses based on how par-

ticipants feel or felt at a time that may be recent or distant from

memory. To mitigate this threat, we used a systematic qualitative

data coding process. (2) The number of participants and their de-

mographic diversity may have affected the results. Our study is

based on the responses from 91 participants. We may get different

results when surveying a larger number of participants. Addition-

ally, there may be demographics we did not measure that may have

affected the results. To mitigate this threat, we plan to conduct a

more demographically expansive study in the future.

6.2 External Threats to Validity
External threats refer to whether the participants included in this

study represent the perspectives of a majority of early-career soft-

ware developers. In an empirical study, it is not possible to make

a definitive conclusion because it is not possible to include every

person who meets the research participant criteria in the study. To

mitigate this threat, we solicited responses from an array of sources.

Our participant demographics have a representative mixture of

years of experience across 0 through 5 years, and an impressive

balance of perspectives across genders. Another external threat is

perspectives may be skewed by the state of employment for early-

career developers that existed at the time of this study. Recently,

big tech companies and non-tech companies alike have performed

layoffs and decreased early career hiring. As our study is unable to

benchmark responses against a normalized environment, we plan

to perform this study again in a neutral hiring and employment

environment.

6.3 Construct Threats to Validity
Construct threats to validity refer to the threat the method of mea-

surement may not align with the study construct. For this study,

construct threats arise from survey questions that may inaccurately

present our research intentions. To mitigate this threat, we obtained

and implemented feedback from two software professionals with

experience in academia and industry. Additionally, from the manual

reviews of participant responses, we concluded that participants

answered each question as we intended.

7 BROADER IMPACT
As we delve into the intricate realms of early career experience,

it becomes increasingly imperative to recognize the profound so-

cietal impacts and implications that our work may hold. In this

section, we elucidate the broader impact of our research, both in

terms of advancing the understanding of the early career stage for

software professionals and proposing future research directions in

the software community.

7.1 Suggestions to Newbies
We found that newbies who are suffering in a “sink or swim" work

environment make concerted attempts at improving their situation

by balancing two approaches: (1) asking for support and (2) mak-

ing progress independently. One suggestion we received from one

newbie for fellow newbies is as follows,

"Being an early developer is all about a balance between
time-boxing your individual effort and collaborating
with your peers to ensure the work gets done."

Newbies should constrain their independent efforts to a certain

amount of time, also known as "time-boxing" one’s efforts. Then,
if they’re still stuck, reach out for support. This describes our first

suggestion for newbies:

Suggestion 1: Balance your efforts between bids for support
and working independently.

Our study also indicates that when newbies face challenges in

work, they sometimes choose to work on their own, even if they

may need to invest a large amount of time outside work hours. One

reason is that newbies are worried that asking too many questions

may make senior colleagues or managers annoyed. To address this

concern, we suggest newbies follow several practices at work:

(1) Be Proactive: Don’t wait for opportunities to come to you.

Identify areas where you can make a difference and take the initia-

tive to lead or participate in relevant projects.

(2) Know Your Worth: Understand your strengths, skills, and the

value you bring to your organization. Recognize your accomplish-

ments and contributions.
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(3) Seek Feedback: Regularly ask for feedback on your perfor-

mance. Constructive feedback can help you identify areas for im-

provement and showcase your commitment to personal and pro-

fessional development.

Advocating for yourself is not about being self-centered but

about ensuring that you receive fair treatment, opportunities, and

recognition in your working environment. It is a skill that, when

used effectively, can benefit both you and your organization. There-

fore, the second suggestion stemming from this study for newbies

is:

Suggestion 2: Know your worth, be proactive,
and seek feedback.

7.2 Suggestions to Managers
During our analyses, the importance of 1:1 meetings (or One-on-

one meetings) drew our attention. Many newbies who had a sink

or swim early career experience reported that their managers did

not have regular 1:1 meetings.

One-on-one meetings provide an opportunity for newbies to es-

tablish a personal connection with their manager, helping newbies

feel more comfortable in their new environment and fostering a

sense of belonging. Managers can also use these meetings to dis-

cuss newbie’s learning and development plans. These meetings

contribute to a smoother working process and can set the stage for

long-term career growth within the organization. Therefore, the

first suggestion we have for managers is:

Suggestion 3: Have regular One-on-One meetings with newbies
because they are central to newbies’ early career success.

Our study also revealed that one factor leading to a sink or

swim early career is unfit job assignment and unclear job expec-

tations. Many participants complained that they did not work on

the project/task that matched their skills. On the other hand, in

the field of Psychology, there is a term called "Pygmalion Effect"
or "Rosenthal Effect" that was proposed by Rosenthal and Jacobson

in 1968, indicating expectations are related to performance [31].

The idea behind the Pygmalion Effect is that increased expectations

from team leaders will indeed result in better performance from

team members [47] [24]. Combined with what we found in this

study and the Pygmalion Effect, the second suggestion we have for

managers is:

Suggestion 4: Assign tasks based on newbies’ skills; set clear and
moderately high expectations.

7.3 Suggestion to Organizations
Our participants also stressed the importance of uplifting the com-

pany culture in the early career experience. As one participant

put,

"... Company culture is a crucial and valid point be-
cause, in my opinion, early career developers can get
off to a better start if they work in an environment that
promotes a positive work culture ..."

Uplifting company culture is a significant undertaking that re-

quires a concerted effort from leadership and employees at all levels.

We found out that it is vital that leaders and managers embody the

desired cultural traits. Their behavior sets the tone for the entire or-

ganization. Also, organizations should encourage open discussions

and solicit feedback from all levels of the organization. Employees

who feel heard and valued are more likely to engage in culture im-

provement efforts [6]. Therefore, our suggestion to organizations

is:

Suggestion 5: Continuous and dedicated effort is needed to uplift
organizational culture to help newbies

avert a sink or swim early career.

7.4 Implications to Research
Our study obtains a deeper understanding of the early career ex-

perience of software professionals. Based on what we found, in

this paper, we define another community smell - Newbie Sink or
Swim, which depicts an environment where a brand new junior

developer is not given the necessary support to learn their role.

Rather, the implicit or explicit expectation is for them to succeed

or fail by primarily their own efforts, without formulated assis-

tance from others. Newbie Sink or Swim causes heightened feelings

of distress, anxiety, and confusion, and can exacerbate existing

feelings of Imposter Syndrome in its sufferers. Therefore, another

broader impact raised from this paper is the definition of the new

community smell: Newbie Sink or Swim.

Newbie Sink or Swim: A community smell indicating new
professionals’ success or failure largely depends on their

individual efforts.

As a new community smell, we look forward to the exploration

of this concept and related research surrounding Newbie Sink or

Swim from the software engineering community.

8 CONCLUSION AND FUTUREWORK
Our study sheds light on software developer’s early career experi-

ences from different perspectives. Based on our limited knowledge,

this is the first investigation to understand the sink or swim early

career for beginning software professionals in the current litera-

ture. We summarized the causes of a sink or swim early career

experience. In addition, we also delved into the impacts of sink

or swim experiences on newbies and the actions newbies take to

address the issues. Our study also provides several suggestions to

different stakeholders to enhance newbie’s early career experience.

At last, we present a new community smell - Newbie Sink or Swim,

indicating the problem our paper inspects.

In the future, we are interested in the following research on the

new community smell we proposed in this paper: Newbie Sink

or Swim. In addition, as a future study, we are also interested in

the extension of this investigation by conducting an empirical
examination of "sink or swim" early career experiences for
new software professionals frommanagers’ perspective. This
examination will provide us with an opposite but pertinent view to

examine newbies’ early career experience. We believe by consider-

ing "sink or swim" from multiple angles, we are better equipped to

develop solutions to address the current challenges, thus enhancing

a more humane and integral workplace for all the professionals in

the software engineering community.
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