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Chapter 1
Introduction

Abstract In this book, you can find information about the major milestones in your
PhD trajectory, and how to reach them. We also discuss the soft skills that support
the research process. This book is mostly aimed at PhD students in sciences and
engineering. In particular, the topics that are discussed in this book are: defining
your research question, developing a literature review, preparing and executing
experiments, time management, scientific writing, academic presentations, and pre-
paring for a career after the PhD.

1.1 What Can You Find in this Book?

In this book, you can find information about the major milestones in your PhD tra-
jectory, and how to reach them. We also discuss the soft skills that support the
research process. This book is mostly aimed at PhD students in sciences and engi-
neering. In particular, the topics that are discussed in this book are: defining your
research question, developing a literature review, preparing and executing experi-
ments, time management, scientific writing, academic presentations, and preparing
for a career after the PhD.

You can find two parts in this book: the formal course text, which runs from
Chap. 1 through 14, and a glossary with reference items, organized from A to
Z. This glossary can serve as a reference for common terms related to the PhD tra-
jectory, and you can look up terms for inspiration and advice after completion of the
course. Most entries will also refer you to relevant chapters in the course text.

I have written this book as a course text for PhD students, to offer material that
can support students throughout their PhD trajectory, and to turn the tide in the trend
of PhD students dropping out of their programs because they are lacking the right
tools or support. In the Netherlands, for example, about 15% of all PhD candidates
graduate within 4 years, and 70% after 8 years [1]. In the United States, the comple-
tion rate after 10 years is 57% [2]. There are many reasons why students drop out of
their PhD programs. To reduce the rates at which students drop out, a better guid-
ance of the students is essential. This book, and associated proposed course or series
of workshops, aims at giving PhD candidates the right tools to carry out their
research. During your PhD trajectory, you have to learn how to do research, a skill

© Springer International Publishing AG, part of Springer Nature 2018 3
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https://doi.org/10.1007/978-3-319-77425-1_1
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nobody has taught you in the past. Traditionally, your PhD promotor! will teach you
the ropes of doing research and take you on as his/her apprentice during your PhD
trajectory. But supervisors are busy people, often supervising a large number of
students. To help students learn the transferable research skills they need, universi-
ties are offering more and more courses and workshops. This book, and its associ-
ated course or series of workshops, offers a structured way for introducing research
skills to PhD students. Consider this book as an invitation to explore techniques and
to use what works for you. Please don’t take this book as a cookbook that will
exactly tell you how to get your PhD. During your PhD trajectory, you will grow
from student into independent scholar, a path that is nonlinear, deeply personal, and
at times very messy and confronting. For this reason, this book focuses on planning
and self-reflection — steps that are different for every person on the PhD trajectory.
Consider this book as your toolbox: you can use it to learn skills, and then apply
these skills on an as-needed basis.

What you will learn in this book is how to achieve the goals of your PhD trajec-
tory (i.e. fulfilling the requirements for graduation) within a reasonable amount of
time. You’ll learn how to identify your goals (the major milestones of the PhD tra-
jectory), plan for them, and carry them out successfully. We’ll be discussing plan-
ning, time management skills, and the ability to manage one’s self and energy
frequently throughout this book.

You won’t find the following topics in this book: a more technical discussion on
qualitative versus quantitative methods, statistical analysis of data, and program-
ming languages. For these topics, you can refer to textbooks that address these spe-
cific elements and skills that you may or may not need during your PhD.

1.2 Who Can Benefit from this Book?

This book can be useful for:

— M.Sc. students considering a PhD in STEM fields?

— PhD students in STEM fields

— The supervisors of PhD students in STEM fields

— Professors and/or coaches preparing to teach a course on research for PhD
students

You don’t need any prior knowledge on research skills to read this book. A course
on research skills can stand alone within a doctoral studies program. The chapters
are written so that they are suitable as a course text in a course taught over a single

'Also called: supervisor or advisor. In this book, mostly European terms are used. Where relevant,
a footnote with the term used in North America is given. Further information is also available in
the glossary of Part II.

>This book focuses on the perspective of STEM fields, but many of the general ideas are valid for
a wide range of fields



1.3 Using this Textbook for a Class or Series of Workshops 5

academic period, taught throughout workshops, or for self-study if your university
does not offer courses to support learning about research skills.

The second part of the book is a reference manual that you can use throughout
your PhD trajectory. You can pick up this material at any point during your PhD
trajectory and explore the concepts from the second part as you need them. From the
glossary, you can revisit elements of the first part. The references to the relevant
chapters are provided with the glossary items.

This book is in particular written for PhD candidates in STEM fields. The gen-
eral concepts are valid for all fields. Since most books about the PhD trajectory are
written from the perspective of the social sciences, you can find that this book is
addressing some particular topics for the STEM fields: working in a laboratory,
gender and diversity issues, and we focus additional attention on the soft skills PhD
students in STEM fields may not have learned in their previous studies.

1.3 Using this Textbook for a Class or Series of Workshops

This textbook can be used for the development of a course that follows the regular
academic year (i.e. a course with a length of a semester, trimester, or quarter, depend-
ing on the system of your institution), or it can be used to develop a series of work-
shops. If you teach this course in a regular academic period, you can work
systematically through the first 14 chapters of the book. The glossary can serve as a
reference for the students upon completion of the course. You can also take Chaps. 7,
8 and 9, which deal with communication skills, towards the beginning of the period
in which you teach this material, but preferably after covering Chaps. 2 and 3.

If possible, a series of workshops during the PhD trajectory is to be preferred to
work through this material. Form groups of maximum 12 PhD students that have
started their trajectory at the same time, so that they can grow together through this
series of workshops. Include plenty of time for discussions and reflection. If possible,
combine a longer workshop with an overnight stay away from campus for the intro-
duction of the series of workshops, so that the students can get to know each other
better. In between the different workshops, at regular time intervals, and after the
formal part of this series of workshops, it is recommended to organize intervision?
meetings every 2 or 3 months in which the group of students can meet and discuss
problems they are currently facing among their peers. In Table 1.1, you can find a
proposed outline for the organization of this series of workshops. You can see the
planning for the intervision meetings for the first 2 years. After this, it is recom-
mended to keep organizing these meetings every 2 or 3 months. The dates for the
continuing intervision meetings are not outlined in Table 1.1, as the length of the total
PhD trajectory depends on the institution, and typically takes between 3 and 5 years.

3Intervision meetings are meetings among peers, as opposed to supervision meetings which take
place between supervisor and student. The goal of intervision meetings is to discuss difficulties and
solutions, and use these meetings as a tool for learning from your peers.
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Table 1.1 Proposed timeline for a series of workshops based on this course text

Nr. | Topic Duration Chapters | When?
1 | Toolbox for a successful 2 days, overnight | 1,2, 3,7, | Start of PhD
start to the PhD stay 8,9
2 | Literature review 1 afternoon 4 Two weeks after nr. 1
3 | Research question 1 afternoon 5 3 months into the PhD
4 | Experiments 1 afternoon 6 6 months into the PhD
5 | First conference 2 sessions of 1 10 8 months into the PhD
afternoon
6 | First intervision, with 2 hours 10 months into the PhD
instructor as facilitator
7 | Second intervision 2 hours At the end of the first year
8 | First journal paper 2 sessions of 1 11 15 months into the PhD
afternoon
9 | Third intervision 2 hours 18 months into the PhD
10 | Fourth intervision 2 hours 20 months into the PhD
11 | Fifth intervision 2 hours 22 months into the PhD
12 | Dissertation 4 sessions of 1 12 At the end of the second year
afternoon
13 | Finding a job 3 sessions of 1 13 18-12 months before
afternoon estimated graduation date
References
1. Belleman, B. (2015) Promovendi haken massaal af. http://delta.tudelft.nl/artikel/

promovendi-haken-massaal-af/29784
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Chapter 2
Getting Started with a PhD

Abstract In this chapter, a number of first skills that can be useful for a beginning
PhD student are revised. A first topic is “familiarizing yourself with your new work-
place and your new city”. You will receive tips on how to get settled in your new
workplace, and which procedures you need to review with Human Resources and
immigration offices. We provide advice on getting to know fellow researchers in
other research groups, through lunch lectures and intersectional activities. A next
topic is “discussing your mutual expectations with your promotor.” While ideally
most PhD students have had a chance to discuss the project and what support their
host university can offer, the beginning of your PhD would be a good time to discuss
your mutual expectations in more detail. A next topic, called “start documenting
your journey”, deals with developing a research journal, a lab book, a log of activi-
ties and other documentation that can serve you later on. In this chapter, we will
focus on learning how to document work. Following this discussion, comes the
topic “figure out your data storage protocol”. A schedule for making backups is also
discussed. With a last topic “make a rough outline of your days/weeks”, we will
give some first tools for finding a work-life balance, as well as the first concepts of
planning and working in harmony with our natural circadian rhythms.

Keywords Getting started - Meetings - Administration - Planning - Data storage -
Organization - Exploring

2.1 Introduction and Learning Goals

In this chapter, a number of skills that are useful for a beginning PhD student are
introduced. We will travel together from your moment of arrival, when you get to
know your new institution and city, to your first meeting with your promotor, and
your first days of work.

One of the topics of this chapter is related to setting yourself up for success. Sure,
you could just save all your files in one big “My PhD” folder, but your dissertation-
writing self will thank you for an organized structure of your files. Likewise, you
could take the beginning of your PhD as it flows, but easing yourself into working
with schedules and finding a schedule that works with your energy levels through-

© Springer International Publishing AG, part of Springer Nature 2018 7
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out the day will be a useful skill to develop so that you can work in an organized
manner once your PhD trajectory starts to pick up speed.

This chapter is chockful with suggestions and ideas. You don’t have to do every-
thing at once. Consider this chapter a toolbox that you can use as you see it fit for
your situation.

2.2 Familiarizing Yourself with Your New Workplace
and Your New City

2.2.1 Sorting Out Your Paperwork

Before you can get started in your new place, you need to get your paperwork all
sorted out. Don’t let this administration wait until problems arise — coordinate from
the early beginning (i.e. before your arrival) with the international office of your
new institution and with the Human Resources department. Will you be considered
a student with a scholarship, or will you be considered an employee with a salary?
How will this affect your current and future standing with regard to taxes, building
up retirement savings, and social security?

Make sure you bring all required documentation to arrange your legal situation,
including notarized copies, and, if required, translations of all your documents. Is
your previous degree accepted by your new institution, or do you need to have your
degree registered or approved somewhere?

Think ahead about housing — will your university help you find (temporary)
housing, or should you stay in a hotel for a few days while you scout for a place to
live? How easy or hard is it to find housing? Along the same lines: do you need to
get a health insurance, are healthcare providers available on campus, or do you need
to find them in your new city?

Lastly, inquire if there are organizations for expats in general, or expats from
your home country to get in touch with. They can inform you about the ins and outs
of moving to your new institution, and perhaps you might be lucky enough to take
over the room and furniture of somebody who just graduated for a soft price. Ask
within the university, through alumni networks, and browse on Facebook for pos-
sible groups.

2.2.2 Getting Settled in Your New Workplace

Prior to your arrival, it might be a good idea to get in touch with the secretary of the
research group where you’ll be working to ask about a number of details: will you
get an office and a computer? How will you get your key, door access, account on
the university network with e-mail address? Are there any other practical things you
need to take care of (permission to print/copy, coffee card...?).

Before you hit the ground running and dive into the lab, take a few days/weeks
to familiarize yourself with your new work environment. Who will you work with?
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How many PhD students work for the same supervisor? Get together with more
experienced PhD researchers in your lab over lunch or coffee, and ask for their
advice. If possible, ask if you can work along with them for a few days to learn from
their routines.

Who else is working in the laboratory? Is there technical support? If so, get to
know the technicians from the beginning of your research journey. You are part of a
team, so show your team spirit and learn from the technicians — some of them might
have been in your lab for 20 years and know exactly what all the noobs do wrong
when they start. It’s not because they may not have a PhD degree that they are not
experienced in experimental work.

To familiarize yourself with your new workplace, ask a senior PhD student or lab
technician for a tour. Ask them to show you what’s inside of every cupboard, and
what every machine does. Does your research group have a library of its own,
maybe a collection of hard-to-find conference proceedings from colleagues who
went there? You might not need everything at day 1 of your research, but it’s good
to know what is available and where to find it. By seeing what is possible in your
research group, you may even get a few ideas.

Along the same lines, when you get a tour, make sure to note down for yourself
where to find whichever product you need, or where to find those conference pro-
ceedings from 1996. Nothing is as annoying as having to explain the newbie four
times in a row in which cupboard the markers are hiding.

Finally, I encourage you to get acquainted with the etiquette of your lab and/or
research group. How do your fellow researchers work? When do people start work-
ing, when do they take a coffee break? When do you clean up after experiments?
What are the opening hours of the laboratory and/or your building? Learn about the
customs of the lab, and adhere to the unwritten rules of your lab. Again, you're in a
team, you’re not a lone wolf looking for mischief.

2.2.3 Exploring Your New Institution

Let’s take it one step broader. Now that you’ve started to explore your research
group and lab, start to familiarize yourself with your new institution and campus as
well. Is there an orientation for new graduate students you can join, or an invitation
for new employees to learn more about the institution?

Where are the restaurants? When are they open? Where can you find food at
10 pm, if needed? Where can you find coffee very early in the morning?

If something goes wrong — where can you find the nearest doctor, nurse and/or
pharmacy? Is healthcare provided on your campus? Are there sports facilities on
your campus? How can you join? Are there other clubs related to arts and hobbies
on campus that are of your interest? What kind of activities are organized and when?

Where is the library? To which journals do you have access? How can you take
advantage of the services offered by the library? Many libraries organize short
workshops to introduce themselves and their services to new students — go and take
advantage of that.
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What other services and support can your university offer? Are there organized
services such as intervision,! mentoring, and career advice? Is there psychological
support and/or coaching available? Who can you talk to in confidence when you
have a disagreement with your supervisor? Are employees unionized, does your
type of contract allow you to join a union, and would joining a union be interesting
for you? How can you access these resources?

In terms of research, which other research groups are involved with work of your
interest? How can you get to know them? Do they present at occasional (lunch)
lectures that you can attend? Are there intersectional activities you can attend?

2.2.4 Exploring Your New City

So, where did you end up living for the next three years or more? Explore your new
city and its different neighborhoods. Where can you go and hang out during the
weekends, on a sunny day, or during the cold months of winter? Which stores are
open late during the week for when you need to buy groceries after a late class or a
long day in the lab? How do you get around your new city? Is there (reliable) public
transportation? Is it safe to return home late in the evening?

If you have a partner and/or children, identify places where you can go as a fam-
ily on the weekend. Which options do you have for childcare and schools? If your
partner does not work, are there groups for partners of international candidates? Can
your partner volunteer for a cause?

Exercises
Time for your grand entrance into your new research group, institution, and
city. Let’s roll out the red carpet!

1. Celebrate your arrival by organizing a drink or cake-and-coffee get-
together with your new colleagues. Ask the secretary or another fixed
value in your research group how people take their breaks. If it’s coffee
breaks, bring cake (or maybe a typical snack or candy from your home
country) to the coffee table to share with your new colleagues, so you can
get to know them better.

2. Sign up for a tour of your new institution, or ask a senior PhD student if he/
she has time to give you a tour along the facilities.

3. Check the five top things to do on Tripadvisor or a similar website for your
new city, and go do these things. Doing so will enable you to get to know
your new city a bit better, and if you don’t make these visits at the begin-
ning of your PhD, chances are you will never be able to find time for it.>

Meetings between peers. For more information, refer to the glossary in Part II.

2 Admittedly, that sounds as if doing a PhD means you will not have a life. But what I meant is that,
once you live a certain amount of time in a city, you simply feel less inclined to go do all the tour-
isty things. So go ahead and have fun while you still see your new city with fresh eyes.
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2.3 Discussing Mutual Expectations with Your Promotor

While ideally most PhD students have had a chance to discuss about the project and
what support their host university can offer, the beginning of your PhD is a good
time to discuss your mutual expectations in more detail with your promotor.> Where
are you starting from? Is there a proposal, or an updated version of the research
proposal? Which deliverables need to be submitted to the funding body, and when?
Where can you find the first references to start reading about the topic? Does your
supervisor outline a direction for your research, or should you determine the direc-
tion of your research?

In practical terms, discuss with your promotor how you will work together [1].
How often will you meet? Will you have a meeting every week, or will you meet when
you have results? How should you communicate your results: with short reports, with
short presentations, or by sketching on a whiteboard? How often are you expected to
keep your promotor posted about your work? Will you have a senior colleague step-
ping up as daily supervisor, or do you work solely with your promotor?

Are you expected to teach? If you are hired as a teaching assistant, the answer is
easy. If you are, on the other hand, hired as a junior employee (as is often the case
in Europe), you might not be entirely sure about what is expected from you in terms
of teaching and supervising students. Will you be a teaching assistant, guiding stu-
dents with their homeworks and projects, will you have a guest lecture once in a
while, or will you be expected to step up and teach the lectures when your promotor
is traveling?

How about conferences? Which conferences will you receive funding for to
attend? Can you expect to receive full funding? Do you have to apply for travel
scholarships, or is there a fixed budget for travel on your project?

What are the expectations with regard to publications? Will there be restrictions
that apply on your publications? In some countries, PhD students are discouraged
from publishing until they have finished their dissertation.* Other institutions will
demand a number of journal papers as a graduation requirement.

Exercises
Prepare a template for your meetings [2] with your promotor and/or co-
promotor.® For a template with explanations and ideas, see Fig. 2.1. Decide if

you want to use printed copies in a binder, or digital files.

3Also called: advisor, supervisor.

*Also called: thesis.

SAlso called: co-supervisor, co-advisor. In the Dutch context, the co-promotor can be your daily
supervisor (assistant or associate professor). Until 2018, the promotor had to be a full professor in
order to be legally allowed to graduate doctoral candidates, and it is still common practice that the
promotor is a full professor. The co-promotor does not have to fulfil this requirement.
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Date and time:

Place:

Attendants:

Start with some basic administration for your future reference
Agenda:

List maximum 5 items that you want to discuss with your promotor. Start with the research-related
topics, and place the administrative/practical topics towards the end of the meeting.

These items should be filled in prior to the meeting and communicated to your supervisor prior to
the meeting.

References

List here documents that you might have sent for discussion to your promotor. These references are
the background to your agenda items. Examples of documents are an interesting paper that you want
to discuss, a document that you wrote yourself, or a presentation you want to go through.

These items should be filled in prior to the meeting.

Discussion of progress of research:

1. Main findings since last meeting
2. Discussion of planning

3. Goals until next meeting

4. Discussion of potential problems

Use these four items to discuss the general state of your research.

Your main findings and update on your planning should be written prior to the meeting. You will
discuss your goals and possible problems until the next meeting with your promotor, take notes of this
during the meeting, and then send the updated file to your promotor.

Points of action

For PhD candidate

1. -
2. -
3. -
4. -
5. -

9. -
10. -

Here, you will take notes of what you 've agreed upon to do until the next meeting. Start with the
research-related topics, and place the administrative/practical topics towards the end of the list, to
represent the level of priority of the tasks.

Next appointment

Make an appointment for your next meeting, and agree upon finishing the points of action prior to
this meeting, so that you can submit documents (the References for your next meeting) to your
promotor a few days in advance of the next meeting. Discuss with your supervisor how many days in
advance you should submit your new material.

Fig. 2.1 Meeting template
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2.4 Start Documenting Your Journey

2.4.1 Setting Up a Research Journal and a Lab Book

Trust me, the day you will be writing your dissertation, you will not remember in
detail what you did in your experiments, and where you applied that sensor. Make
sure you document your work, keep all relevant information combined, and have an
accessible data and/or storage protocol [3].

Take photographs of your experiments whenever you can, from different angles
and at different distances. Later, when you are preparing a presentation, you will be
glad when you find an overview photograph and not only detailed photographs.

From the very beginning of your research journey [4], I recommend you to keep
a research journal and a lab book. You can buy some nice notebooks and pens, and
use these to make notes; or you can go digital and use for example Evernote to com-
bine lab notes, pictures, and other sources of information. If you decide to go digi-
tal, make sure that it is safe to use a laptop in your lab — if you work with chemicals
that can get spilled over your laptop, you might just prefer a notebook and use
handwritten notes. You can also use loose sheets of paper and combine them in a
binder, with tabs to find the relevant documents when you need them.

For your research journal, you can make it personal and use longhand writing to
describe what you did during the day, your wins of the day, and your reflections on
your research. If you prefer typing, you can use the clean writing environment of
750words.com, where you can type out your daily rant about research: what you
tried and did not work, as well as what were your successes of the day. If you don’t
enjoy the purging effect of writing, you can just use for example Evernote and put a
few bullet points of what you did that day and the insights you developed. You can
even decide to write your observations into your calendar, if you use a digital calen-
dar. Keeping a research journal serves two purposes: to document your journey, and
to develop the skill of writing as a reflective practice. We will come back to calen-
dars and planning in Chap. 3.

2.4.2 Log Your Activities

Before you can plan your work, you need to know how much time you spend on
certain activities. Therefore, I recommend you start to log your time, and that you
do this every time you want to evaluate or change your planning. With your tools of
choice, you need to select a method that works for you, that you can stick to, and
that will not distract you from the actual purpose of being productive.®

®For us STEM-folks who love tech gadgets (guilty as charged), it’s tempting to download all the
planning and list apps and try out everything. You’ll spend more time playing around with the apps
than reaping the benefits of these tools.
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One method is to simply have a sheet of paper next to you and log the times
manually when you change from one activity to the other. An example of a log of
1 hour could be:

e 8:00 am: arrival to my desk, unpack my things, greet colleagues
e 8:10 am: start reading paper

e 8:35 am: check my smartphone

e 8:40 am: continue reading paper

e 8:55 am: phone call from lab mate

e 8:57 am: go get coffee and go to the bathroom

* 9:00 am: continue reading paper

While this log might look extremely detailed, you will learn quite a number of
things from this: you will learn during which times of the day you are less dis-
tracted, you will learn how much time you are effectively working (for this exam-
ple: 40 minutes of reading in an hour of work), and you will be able to use your logs
in the future to estimate how much time a certain task will take.

Another method could be very similar to the pen-and-paper approach. For this
case, however, you can open a text file on your computer in Notepad and use the
automatic time stamp feature (tap F5)” whenever you want to log your time and
change activity. The disadvantage of this approach is that you need to be near a
computer at all times. Laura Vanderkam [5] in her book “168 hours” recommends
her readers to use an Excel file to log time.

The last method is using a software tool, such as ManicTime. This free software
tracks automatically which program you are actively using, when you are using your
computer, and when it is in sleeping mode. You can then easily tag slots of time with
activities. I've used ManicTime religiously throughout my entire PhD, which helped
me draw conclusions on how much time it really takes to prepare for a conference, to
write a journal article, and to write a dissertation. The disadvantage of the software is
that it works best when you are using your computer. If you go to the lab to do a
number of things, you may end up tagging that entire time slot as “lab ti