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Abstract. Science, in our case the climate and geosciences, is

increasingly interdisciplinary. Scientists must therefore com-

municate across disciplinary boundaries. For this communi-

cation to be successful, scientists must write clearly and con-

cisely, yet the historically poor standard of scientific writing

does not seem to be improving. Scientific writing must im-

prove, and the key to long-term improvement lies with the

early-career scientist (ECS). Many interventions exist for an

ECS to improve their writing, like style guides and courses.

However, momentum is often difficult to maintain after these

interventions are completed. Continuity is key to improving

writing.

This paper introduces the ClimateSnack project, which

aims to motivate ECSs to develop and continue to improve

their writing and communication skills. The project adopts a

peer-learning framework where ECSs voluntarily form writ-

ing groups at different institutes around the world. The group

members learn, discuss, and improve their writing skills to-

gether.

Several ClimateSnack writing groups have formed. This

paper examines why some of the groups have flourished and

others have dissolved. We identify the challenges involved in

making a writing group successful and effective, notably the

leadership of self-organized groups, and both individual and

institutional time management. Within some of the groups,

peer learning clearly offers a powerful tool to improve writ-

ing as well as bringing other benefits, including improved

general communication skills and increased confidence.

1 Introduction

Peer learning – within writing groups – offers a powerful tool

to motivate early-career scientists (ECSs) to improve their

writing and communication skills (Schultz, 2010; Colton and

Surasinghe, 2014). In this paper, we review the ClimateSnack

project: a peer-learning framework of self-organized writ-

ing groups for ECSs. The project was named ClimateSnack

because the members would write blog posts (or “snacks”)

about climate-related topics. The members would collaborate

with the rest of their writing group to improve their “snacks”

before publication online. Recently the project was renamed
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SciSnack and welcomes ECSs from all scientific disciplines.

In this paper, we detail the successes and challenges of the

project so far and the lessons learnt, with the view that these

lessons may inform similar projects.

Communication with scientists within one’s own disci-

pline is a vital aspect of a scientist’s work. Additionally, as

science becomes increasingly interdisciplinary (Porter and

Rafols, 2009), the need also increases for scientists to clearly

communicate across disciplinary boundaries (Aboelela et al.,

2007; Langdon-Neuner, 2009). This is particularly impor-

tant in the realms of climate change and natural hazards

(Mostert and Raadgever, 2008; Donnelly, 2008; Alexander,

2007), where solutions inherently require interdisciplinary

approaches with close links to policy. Until now, scientists

have primarily communicated in written form, with the sci-

entific article as the main medium.

Unfortunately, scientific articles often alienate their in-

tended readers (Halliday, 1989), due to a verbose and opaque

writing style (Wilson, 1952; Trelease, 1958; Pinker, 2014).

Some of the fundamental weaknesses of scientific writing

stem from issues of reader expectations and information

placement (Gopen and Swan, 1990). Complaints have cir-

culated for decades about the standard of scientific writing.

In 1952, Wilson asked the following of the scientific writer:

Does the writer really want to convey informa-

tion to his readers, or is he trying to impress them

with his own genius? Unfortunately, some scien-

tists suffer from an inferiority complex, which con-

tinually compels them to bolster their egos by writ-

ing papers so obscure that even the most bril-

liant specialists in the same field cannot understand

them. What a triumph! (Wilson, 1952, p. 357)

Over half a century later, Wilson’s complaint still res-

onates (Langdon-Neuner, 2009; Heatwole, 2008). Indeed,

the situation may not have improved at all (Wells, 2004;

Geerts, 1999; Besley and Tanner, 2011). O’Donnell (2000)

humorously suggests that the reader of a scientific article has

two choices:

do the writers’ work for them by trying to work

out what they are trying to say, or throw the journal

aside and set about doing something less demand-

ing like quarrying granite.

The lack of improvement in scientific writing may be at-

tributed to ECSs learning writing from the shortcoming of

their seniors: poor writing breeds poor writing (McCartney,

1955; Schultz, 2010). One option to break away from this

vicious cycle is for ECSs to receive training and gain con-

trol of their own writing. They must learn to better consider

their audience, and communicate their science more clearly

and concisely. A welcome side effect of this improvement

process is that writing may also become more enjoyable!

Several methods to improve writing already exist. There

are many excellent style guides on the market to help ECSs

improve individually (Greene, 2013; Schimel, 2012; Mont-

gomery, 2003; Schultz, 2013). Online writing courses al-

low ECSs to watch online lectures, write assignments, and

peer-review fellow students. In addition, many universities

offer graduate training courses in writing and communica-

tion, and indeed there is a call for writing to be integrated

into mainstream science education (Brownell et al., 2013;

Boice, 1990). One notable example showed that when writ-

ing skills were integrated into hydrology courses, the stu-

dents improved both their writing and critical thinking skills

(Carlson, 2007). Several other studies have found that stu-

dents benefit immensely from this type of training (e.g. Mo-

tavalli et al., 2003; Kokkala and Gessell, 2002; Holyoak,

1998; Woodford, 1968; Bean, 2011). One problem with such

training options is that they are often short-term. Once the

courses end, motivation can quickly ebb, leaving the student

to work alone to improve further. The other problem is that

these training options are not open to all interested scientists.

However, solutions are available that are free to everyone.

Online writing courses are often freely available, and

the development of the ClimateSnack project was in-

spired by one such course lead by Kristin Sainani

at Stanford University (http://online.stanford.edu/course/

writing-in-the-sciences). During the course, students peer-

reviewed each other’s writing and an active online discussion

community flourished. However, when the course ended, the

community dissolved. The founders of ClimateSnack wanted

to duplicate this interactive forum and also encourage conti-

nuity. Therefore, in situ writing groups were proposed. Dis-

cussion would then continue within the groups and between

international participants via the project’s website.

Writing groups offer a flexible approach that can be imple-

mented both in connection with university science courses

(Ferguson, 2009) or in a self-organized fashion by stu-

dents (Maher et al., 2008; Wegener et al., 2014). The suc-

cesses of writing groups at the doctoral level are well doc-

umented (Aitchison, 2009), including in interdisciplinary

settings (Colton and Surasinghe, 2014; Kokkala and Ges-

sell, 2002). The benefits include improved writing and com-

munication (Grant et al., 2010), improved critical thinking

(Bean, 2011; Maher et al., 2008), improved support net-

works (Grant et al., 2010), and increased confidence (Fer-

guson, 2009). Such benefits derive primarily from face-to-

face peer feedback and the continuity within the groups (Caf-

farella and Barnett, 2000), which other writing interventions

may not offer so readily. These writing groups provide safe,

non-judgemental environments for ECSs to practise, make

mistakes, and improve, which may be particularly pertinent

for non-English-speaking researchers. Despite some writing-

group mishaps (Nairn et al., 2014), the majority of litera-

ture agrees that writing groups offer the “winning formula”

(Grant et al., 2010) for ECSs who aim to improve their writ-

ing.
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The objective of the ClimateSnack project was to encour-

age ECSs to self-organize writing groups to improve their

basic writing skills, and thereby also their scientific writing

skills. These basic writing skills alone are not sufficient to

write quality scientific articles. However, these skills are im-

portant ingredients for overall improvement. In the groups,

the participants would write short articles about their science

or topic of interest. The audience of these snacks are fellow

ECSs. In other words, the audience is assumed to be sci-

entifically literate but not from a single research discipline.

The participants therefore also gain experience in interdis-

ciplinary communication, where audiences will have differ-

ent levels of familiarity with the ideas and themes being dis-

cussed. Once an author has written an article, the rest of the

group provides constructive feedback, which the author uses

to improve the text. The author publishes the finished article

on the project’s website (www.climatesnack.com). The web

page also acts as a forum for the participants to network with

like-minded researchers from around the world. ClimateS-

nack has two unique elements: it is self-organized by ECSs,

and it tries to build an international community around writ-

ing skills in science.

In the next section, we introduce the learning process

around which ClimateSnack was built. The successes and

challenges that the different groups encountered will be pre-

sented in Sect. 3. Results from an informal questionnaire

answered by one group are presented to illustrate how the

participants benefitted. Besides this, we did not evaluate Cli-

mateSnack’s impact using quantitative metrics from the be-

ginning. This paper therefore takes a narrative approach and

reports on the experiences of the members and their groups.

These narratives are provided by the present paper’s authors,

all of whom have been involved in the project development.

Some authors founded and managed ClimateSnack, whilst

other authors started groups that are either still running or

have since dissolved. All the authors have been active partic-

ipants and have written and posted articles on the ClimateS-

nack website. We began to collate these experiences in a

group meeting at the European Geosciences Union General

Assembly in Vienna in 2015. Further discussion has taken

place via email and video conferencing. In Sect. 4, we gener-

alize the lessons learnt and conclude with some outlooks for

the future.

2 The process

The ClimateSnack founders designed a writing process,

which is still used as a guide for writing-group meetings.

ClimateSnack participants write short texts about their own

research or a scientific topic of interest. These texts were

dubbed as “snacks” and are usually 400 to 700 words long.

Snacks are meant as snapshots of the authors’ interests rather

than full-length texts suitable for peer-reviewed journals. The

snacks develop from an initial writing idea to a finished prod-

Figure 1. The ClimateSnack writing process.

uct through an iterative process of individual writing and

group feedback. We now describe this process, as represented

in corresponding Fig. 1, by an author who is preparing their

first snack:

1. Ideas (meeting 1)

Before the author can write, he or she needs a topic. The

group listens to the author’s ideas and gives feedback.

This discussion focuses on helping the author find the

main question(s) that their snack will answer, and how

the snack might be structured.

2. Devise a structure

Before the next meeting, the author writes a structure

for their snack. This process entails specifying the main

question and ideas for each paragraph. The next step

is to write the topic and stress sentences for each para-

graph so that the flow of ideas is clear.

3. Feedback (meeting 2)

At the next meeting, the author presents this structure

to the group. The group will give feedback on the flow

of ideas and whether the ideas actually contribute to the

main aim of the article. At this stage, the author will

likely have to delete (or add) paragraphs to improve

clarity.

4. Write a draft

The author writes a draft snack with the improved struc-

ture and adds relevant figures. The draft should include

references where necessary with proper citations. This
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draft is distributed to the other members of the group

prior to the next meeting.

5. Feedback (meeting 3)

Before the meeting, the other group members should

have read the author’s snack and noted feedback di-

rectly on to the snack itself. These notes are passed to

the author at the end of the meeting. We found that this

encouraged meeting attendance. However, groups could

also consider other feedback methods, like online edit-

ing software (e.g. Google Docs). At the meeting, the

author reads their snack aloud. Reading aloud has been

shown to help develop writing skills (Gibson, 2008) and

quickly pinpoints sentences and sections that need im-

provement. After the recital, the feedback discussion

commences. For this discussion to work well, we need

structure, knowledge, and a good dose of courtesy.

The ClimateSnack founders encouraged the discussion

to be structured around the “funnel model” as illus-

trated in Fig. 2. This model helps to guide the dis-

cussion from the big issues that irritate the reader the

most, such as paragraph structure (Hofmann, 2014),

to smaller issues, like spelling and grammatical mis-

takes. The background knowledge for the discussion

may come from previously read books or previously

completed courses. If this knowledge is difficult to come

by, the ClimateSnack website will provide the following

for free: an entire online writing course, advice from ex-

perts (see Fig. 3), as well as book reviews from some

of the ClimateSnack members. In this way, ClimateS-

nack targets the deficiencies in academic writing and

promotes the advice of experts (e.g. Gopen and Swan,

1990; Somerville and Hassol, 2011). In addition, the

discussion needs to be conducted with courtesy and hu-

mility. A simple rule is applied: only say something that

you could accept hearing yourself.

6. Improve and publish online

Once the author has used the peer feedback and notes to

improve their snack, he or she is ready to publish online.

He or she uploads their text and figures to the ClimateS-

nack website. Figure 3 includes some screenshots from

the website, including the home page and an example

snack.

Once the snack is published the writing process can start

again, resulting in a continuous process and hence contin-

uous improvement. The process is also flexible, and group

leaders have the freedom to adapt it as they see fit.

Most group meetings lasted 1–2 h once every 3–4 weeks.

Each completed snack was discussed for 20–30 min depend-

ing on how many snacks were under consideration and at

what stage they were at. Some time was also often left at the

end of the group meetings for general discussions and brain-

storming. Some group meetings had up to 20 participants, but

Figure 2. The writing/editing funnel model used to guide feed-

back discussions in the ClimateSnack writing groups, based on

Schultz (2013) and Snellman (1982).

usually 5–10 people attended the meeting in the groups that

regularly convened. The group leader was in charge of guid-

ing the discussion and following the framework illustrated in

Fig. 2.

The writing-group process can lead to numerous other

benefits. For example, participants network amongst them-

selves and learn about each other’s research. The website

promotes discussion and networking on a global scale. Pub-

lication on the website also gives members experience with

different media and outreach opportunities. The group lead-

ers gain a valuable set of transferable skills by organizing the

meetings and moderating the feedback sessions.

ClimateSnack writing groups started in several places

around the world. In some places, the groups worked ex-

tremely well, and in others they lasted a fleeting moment. In

the following section we consider case studies of a successful

group and of groups that lost momentum.

3 Results

The ClimateSnack project started at the University of

Bergen, Norway, in January 2012. Since then, ClimateSnack

writing groups have produced over 100 snacks by 49 mem-

bers. In total, 10 writing groups started (all within Europe

and North America), of which 3 are still active (one in Nor-

wich, UK, and two in Bergen, Norway). It is clear that the

majority of groups encountered difficulties. We can learn im-

portant lessons by comparing what caused some groups to

flourish and others to dissolve.
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Figure 3. Screenshots from the ClimateSnack/SciSnack website showing (a) the home page, (b) one of the chapters from the online writing

course from Kristin Sainani, Stanford University, (c) expert advice from author Dallas Murphy, and (d) an example snack.

3.1 Group success

In 2013, a small pilot group started at the University of East

Anglia (UEA). In the first two years, this small group de-

veloped into a successful writing group that has published

25 snacks by 11 authors with two collaborative posts by the

whole group. Members of this group have identified three

key aspects that they believe have contributed to the group’s

success: the social atmosphere, high attendance with gradual

initial growth, and strong leadership.

The UEA writing group places a strong emphasis on

the social atmosphere of the group meetings. The result-

ing friendly ambiance is thought to facilitate the high atten-

dance rates. Group members also share a common desire for

communicating their science. Although each meeting has an

agenda, off-topic conversations are tolerated and have led to

new ideas for future posts. The social atmosphere further en-

courages members to provide honest and constructive feed-

back but also to ask for help or advice if needed.

Another key attribute to the writing group’s success is

the high attendance rates. At present, there are 21 members,

of whom 15 are active and regularly attend meetings. The

monthly meetings are arranged to take place immediately af-

ter the department coffee break, which may help maintain

high attendance rates. These large numbers decrease pres-

sure on individual members to contribute. Over time, this

decreased pressure could obviously be counter-productive.

However, it also allows new members to only observe dur-
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ing their first meetings and contribute with their own writ-

ing when they feel comfortable. In addition, a sufficiently

large group means that if not all members can attend every

meeting, the group is still large enough to function, and the

peer-learning process can continue. During the pilot phase

of this writing group the size was limited to five members.

Since then, the group size has steadily increased. New mem-

bers benefit from the experience that has developed within

the group.

Members of the UEA group have described the leader-

ship as “strong but friendly” and suggest that this may play a

key role in sustaining the large, enthusiastic, and productive

group. The leaders have played an active role in raising at-

tendance by introducing new members to the group and have

also set an example by writing multiple posts themselves.

The members feel that there needs to be a balance when en-

couraging people to write. On one hand, a leader can gently

inspire people to write. On the other hand, a leader might

insist too much and scare people away. Recently, the leader-

ship role of this group was passed onto newer group mem-

bers; the group remains keen to continue the collaborative

learning process that has been successful so far.

Of course, the true success of the project depends on

whether participants have improved their writing and com-

munication skills. Since ClimateSnack is self-organized and

inherently lacks any formal assessment process, we have

not attempted to rigorously measure this outcome. However,

an informal survey amongst 16 active UEA group members

shows that all of them believe that ClimateSnack has helped

to improve their writing style. That includes members that

have published blog posts and members that have not yet

published. The unpublished participants felt that they have

benefitted from taking part in the discussions. Furthermore,

12 of the 16 respondents felt that their confidence has in-

creased when presenting their research to both the scientific

community and the general public.

Anecdotal evidence emerged about some individual suc-

cesses within the ClimateSnack community. For example,

one of the present authors used the lessons learnt to improve

a research paper and get it published in a peer-reviewed jour-

nal. A previous submission of the paper had received com-

ments like, “the excessive use of passive voice makes it dif-

ficult to understand and quite dry”. The final accepted ver-

sion of the paper received much better feedback, with one

reviewer stating that “this is a well-written paper”. ClimateS-

nack also helped with other outreach channels. A member of

one group got their snack translated into Norwegian and pub-

lished in one of the biggest newspapers in Norway.

3.2 Group dissolution

Unfortunately, not all of the writing groups have achieved

long-lasting success. Several common factors surfaced when

we discussed why groups dissolved. Some factors were re-

lated to large-scale, institutional issues, and others were re-

lated to the dynamics within specific groups. Here, we offer

an overview of some of these issues, as a resource to future

ClimateSnack development and other similar peer-learning

projects.

Writing groups will simply not function without moti-

vated participants. Unfortunately, research has shown that

humans perceive future rewards as less valuable than imme-

diate rewards (Green et al., 1994). ClimateSnack offers re-

wards, but they are neither immediate nor directly quantifi-

able. Writing groups ideally provide a gradual but continu-

ous honing of one’s written communication skills, but there

is no set time horizon for this process. Without a set time

horizon other commitments quickly prevail and motivation

falls. For an ECS, this means the struggle to juggle writing-

group participation with teaching duties, seminar attendance,

research cruises, study exchanges, and their own research.

Contributing to an entirely voluntary project like ClimateS-

nack is inevitably viewed as something that can be sacrificed

in favour of other research commitments. At one institution

the ClimateSnack group faced competition with a new Doc-

toral Training Centre that introduced a range of structured

professional development courses. The ClimateSnack project

clearly needed other motivational attractions rather than just

writing improvement.

The project website (www.climatesnack.com) was in-

tended to motivate ECSs to participate in the project. The

website provided a common platform for publication – but

more importantly for discussion and networking between

the participants. This network would hopefully also moti-

vate groups to continue to write. However, in most groups,

this networking was never appreciated as an important com-

ponent in the writing process. Isolation and relatively little

contact between groups mean that group development is very

dependent on the group leadership and internal dynamics.

The very concept of ClimateSnack as a peer-learning

project means that the group leaders are often learning too.

Some groups initially relied heavily on a few highly moti-

vated individuals, sometimes with prior leadership experi-

ence. When these individuals stepped down, the groups were

often left fragile. This fragility may have been enhanced by

the lack of clear learning structure in the groups.

This lack of clear structure and objectives sometimes

caused confusion and impacted the internal workings of

some groups. Even though the ClimateSnack founders sug-

gested a writing process and discussion structure, some

groups had fruitless feedback sessions focusing solely on

grammatical subtleties. It was clearly not enough just to in-

form the group leaders about the suggested process for writ-

ing and the funnel model for discussions. In hindsight, the

website lacked the resources needed to help the group lead-

ers develop their groups.

Group development was sometimes hindered by internal

dynamics. In groups that attracted like-minded scientists who

already had a strong focus on science communication, a sit-

uation of “preaching to the converted” arose. Feedback sug-
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gests this may have intimidated prospective members who

were less experienced in the field. Conversely, some mem-

bers have perceived a general lack of science communication

knowledge in their group, resulting in a “blind-leading-the-

blind” scenario.

Some groups experienced other issues specific to their in-

stitute. For example, one group possibly had too much ini-

tial success, with up to 20 people meeting for the first meet-

ings. At this early stage of the group’s development, the large

number of members impacted negatively on the feedback and

discussion process and presented logistical challenges such

as booking suitable rooms. These difficulties are thought to

have discouraged some members from attending successive

meetings. Attendance continued to dwindle and the group

disbanded.

4 Discussion and conclusions

ClimateSnack’s main objective was and still is to help ECSs

improve their basic writing skills in order to improve scien-

tific articles and other types of communication. ClimateS-

nack fulfils this objective by providing a continuous and

free framework of peer learning. The peer learning occurs

through interaction within self-organized writing groups es-

tablished around the world. Participants write, discuss, and

improve together.

No matter how long the different writing groups lasted,

they brought ECSs together and created a forum for dis-

cussing writing skills for various goals such as grant propos-

als, scientific articles, and conference abstracts. Friendships

and community have been built around ClimateSnack (the

present author group being an example) allowing ECSs to

seek out advice and feedback even if their groups discontin-

ued. Despite the majority of ClimateSnack groups dissolv-

ing, some have done very well and thrived. We have pre-

sented a case study of one of the groups that succeeded and

can summarize the main perceived reasons for group success

as follows:

– strong social aspect

– high attendance rates

– gradual development

– strong leadership.

The gradual development of the group at UEA was seen as

key to their success. The group grew as the leaders felt more

confident. The group has now grown to an optimal level,

which the leaders feel comfortable managing. The meetings

are well attended, which gives newcomers the opportunity to

observe and contribute when they feel ready. In contrast, an-

other group was presented with difficulties when too many

people came to the meetings and the leaders had difficulties

organizing the discussion. In this scenario, one may contem-

plate organizing several writing groups at one location. This

solution depends on whether enough people are available to

lead multiple groups.

We observed that in the groups that thrived, several other

positive outcomes resulted from the peer-learning approach.

Participants reported that both their writing skills and confi-

dence had improved. This was reflected in the discussions we

had and the short, informal survey that the UEA group car-

ried out with its members. The group leaders have also learnt

important organizational and chairing skills, all of which can

be transferred to project and research leadership positions in

the future.

The main reasons for group dissolution that our discussion

emphasized are the following:

– low motivation: perceived as a waste of time

– poor group discussion dynamics

– too much pressure on group leaders

– no handover of leadership

– competition from other commitments

– weak international network

– unclear objectives.

We suggest that to increase the chances of group success,

online learning resources should better advise participants

and group leaders. This advice could include clearer infor-

mation about the objectives of the ClimateSnack project so

that participants better understand the long-term benefits of

taking part. The online advice should also include tips about

how to start a group, how to run a group, how to guide dis-

cussions, and how to hand over leadership. This may help

to reduce the pressure some of the group leaders felt. The

website must also be further developed to better encourage

international networking and communication between writ-

ing groups. If funding is not available for such developments

in this project or others, then social media platforms should

be used more actively.

The motivation and time-related problems that some

groups encountered can be reduced by effective co-

leadership. In this way, when one leader is away or departs

then the group can still continue to function. This approach

also reduces the pressure on individual leaders and provides

a more social and interactive experience.

Competition from other research activities appeared to

hinder some groups from continuing; if these institutional-

ized activities are concerned with improving science com-

munication, then this is a positive development in training

opportunities for ECSs. If these activities are effective, then

the need for a ClimateSnack writing group is diminished any-

how.
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The ClimateSnack project had ambitious objectives to

unite ECSs across the world to improve their writing skills

together. This was born out of a continued need to improve

our scientific article writing and also other types of science

communication. Even though we did not evaluate the project

using continuous quantitative metrics, this paper is based on

the honest accounts and narratives of many of the ClimateS-

nack participants who make up the paper’s author group.

We would recommend that similar projects consider tracking

evaluation metrics from the beginning. Through our collected

experiences we have seen that ClimateSnack faced several

challenges, but the successes show that peer learning through

self-organized writing groups can be a valuable approach to

achieve improved writing in science. With a greater under-

standing of why some groups did not flourish, we can im-

prove future initiatives. It is true that the international net-

work did not develop in the way the ClimateSnack founders

first envisaged. However, within successful writing groups,

solid support networks arose and many members discovered

that writing could be a pleasurable activity. This pleasure can

be transferred from writing snacks to writing scientific arti-

cles for a specialized audience. Even though the style is dif-

ferent, basic writing skills still apply. Hopefully one day, we

may all write scientific articles that are enjoyable to write and

to read, whilst also moving science forward.
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