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This editorial provides guidance for authors preparing a 
manuscript for submission to Sports Engineering. It does 
not replace the submission guidelines on the journal web-
page,1 nor does it simply duplicate the scientific paper writ-
ing guides that are already available [1–8]. The submission 
guidelines on the journal webpage provide specific instruc-
tions that authors must adhere to, including details on article 
types and associated word and figure/table limits, how the 
manuscript should be formatted and structured and refer-
encing style. The submission guidelines are periodically 
reviewed and updated as required.

This editorial focuses on scientific issues, offering guid-
ance that is specific to Sports Engineering, based on our 
observations as editors to make it easier for authors to submit 
clear research reports that are more likely to be published. 
The two manuscript types published in Sports Engineering, 
besides review articles that are typically invited, are original 
research articles and technical notes. Indeed, work present-
ing a new method, test rig or measurement device should be 
submitted as a technical note. Authors should not think of 
technical notes as being lesser than research articles, rather 
they should simply think of them as another type of publi-
cation, which is particularly relevant to the field of sports 
engineering and technology. This editorial is structured 
around the main sections of a typical manuscript, including 

the Title, Abstract, Introduction, Methods, Results, Discus-
sion and Conclusion.

A good Title is vital, and it should be concise and clear, 
such as in the form of “Effect of A on B” for research arti-
cles, e.g. “Effect of surrogate design on the measured stiff-
ness of snowboarding wrist protectors” [9]. Words used 
in the title should be specific (precise) rather than general 
(vague) and jargon should be avoided. It is sometimes 
advantageous to indicate the main finding in the title. A 
title for a technical note should clearly state the intended 
purpose of the new method, test rig or measurement device, 
e.g. “Measuring temporal and spatial accuracy in trampolin-
ing” [10]. A good title includes key words describing the 
topic or methods such that it is more likely to be found when 
searching online.

The Abstract should provide a concise summary of the 
manuscript, clearly summarising the introduction, method, 
results, discussion and conclusions [11]. The rationale for 
the work should be clearly stated, as should the key find-
ing or ‘message’. In most instances, the key findings should 
be quantified. Do not include references, abbreviations/
acronyms and brand names; indeed the use of the latter two 
should always be kept to a minimum throughout a manu-
script. Try to finish on a strong ‘take-home message’, but 
avoid overstating or overextending your findings.

The Introduction should summarise and synthesise the 
results of previous original research on the topic. When 
describing previous research, authors should define lesser 
known terms and use them consistently throughout the 
manuscript to avoid confusion and misconception [12, 13]. 
Standard International System of Units (SI) definitions must 
also be adhered to throughout the manuscript [14]. Attention 
should be paid to the level of evidence of previous research 
in weighing past results and the evidence needed for appli-
cation [15, 16]. Without a clear rationale and justification 
for the research, it is hard to justify publication. Indeed, the 
reported research must provide some meaningful, novel con-
tribution to sports engineering knowledge or application.
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The Methods section is often the key for Sports Engi-
neering articles, and must be presented so that others can 
reproduce the work. Reproducibility is a prerequisite for 
acceptance by the scientific community. As such, detailed 
and clear explanations of methods, including any equipment 
used, should be included. Clearly annotated figures (e.g. 
Fig. 1; [17]) can help communicate methods to the reader. 
Subplots and multi-panel figures (e.g. Fig. 2; [18]) can be 
used to efficiently summarise important information, such as 
operational definitions of variables, with the added benefit of 
minimising the total number of figures. Authors are encour-
aged to use online supplementary materials for text, figures, 
data and videos (e.g. [19, 20]) that communicate important 
information. Such supplementary material can help to sup-
port a more ‘open’ scientific culture [21]. 

When introducing equipment and measurement devices, 
such as wearable sensors, details of the make and model 
should be stated. As research articles must be objective, 
generic descriptions, rather than brand names, must be 

used to refer to the device throughout the manuscript. 
It is also important to state how such devices were cali-
brated, and synchronised if more than one was used, and 
for wearable sensors their specific location on the body or 
equipment [22, 23]. An estimation of measurement error 
should also be provided for measurement devices [8, 24], 
which can come from the authors own testing, published 
work or manufacturer specifications. When benchmarking 
a device, or model, against a reference standard, it is bet-
ter to quantify differences (validity) and variability (reli-
ability), rather than simply using words like ‘validated’ 
or ‘good agreement’. When reporting results, the number 
of significant figures should correspond with the reported 
measurement accuracy, to avoid implying unrealistically 
high precision [12]. As such, the number of significant 
figures by which results are reported must be justified. 
For example, when measuring the size of tennis rackets 
(Fig. 2), Taraborrelli and colleagues [18] stated that they 
used a tape measure with a resolution of 1 mm, and then 

Fig. 1  Measurements of the hip, knee and ankle angles (degrees) during the extension (a) and the flexion (b) of the left lower limb while pedal-
ling (GoPro images displayed in Kinovea software) [17]

Fig. 2  Diagrams showing a 
the measured geometric and 
mass properties and b moments 
of inertia of a tennis racket. c 
Methods for measuring handle 
length of old wooden rackets. 
Dates are: top 1916, middle 
1911, bottom 1877 [18]
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appropriately reported descriptive statistics to the nearest 
millimeter (Table 1).

When the method involves computational or mathe-
matical approaches, the authors should precisely describe 
the approaches used, while justifying simplifications and 
assumptions. For example, machine learning is a broad field 
incorporating many techniques, so it is not helpful to just 
state that one used machine learning techniques. Articles 
presenting results obtained by numerical simulation with 
computational fluid dynamics (CFD) should report the grid 
topology, should include a validation study by comparison 
with experimental data and should have been obtained with 
at least second-order discretization schemes. Best practice 
guidelines in CFD such as those by ERCOFTAC [25] should 
be adhered to. Similar guidelines should be adhered to when 
using the finite element method (FEM) for structural analysis 
of sports equipment, such as those from the National Agency 
for Finite Element Methods and Standards (NAFEMS) [26] 
on a range of topics covering engineering simulation.

When referring to wearable sensors, it is more useful 
to provide details or features of the main parts rather than 
just writing a “bespoke inertial measurement unit (IMU)”, 
or using a brand name. For bespoke measurement devices, 
authors should state the make and model of the first princi-
ples sensors. For example, a bespoke IMU should state the 
make and model of the accelerometer, gyroscope and mag-
netometer, as well as the corresponding measurement ranges 
and sampling frequency [e.g. 23, 27]. Likewise, bespoke 
software or script should detail the algorithms and func-
tions implemented or used. Similar guidance applies when 
testing sports equipment, like running shoes, tennis rackets 
or helmets. Rather than just stating the make and model of 
sports equipment, it is better to also compare details of the 
main parts and design parameters, noting dimensions, mate-
rials and other basic properties. Including such detail offers 
more opportunity for furthering reader understanding when 
they are not familiar with the specific equipment. Omitting 
such details of equipment and devices is not helpful to our 
readers, and makes it hard to justify publication, particu-
larly if it prevents the work from being reproducible. Again, 
as research articles must be objective, authors should cover 
up brand names and logos on images of sports equipment, 
and avoid using such identifiers in latter sections, including 
on figures. If possible, it is generally best to test materials 

and equipment against relevant standards, with justification 
needed for alternative approaches.

If the work involves testing with humans, animals or 
biological material, then prior approval is required from an 
ethics committee.2 There should be a statement in the body 
of the text confirming that ethical approval was granted, and 
the work was performed in accordance with the Declara-
tion of Helsinki. These ethical requirements still apply if 
an author was the sole participant, such as when collecting 
data to benchmark the accuracy of a device or sensor, to 
assess sports equipment or as an input for a model. There are 
exceptions where obtaining prior ethics approval may not be 
possible, such as a retrospective study using data collected 
on professional athletes as part of their job, but the source of 
the data and the reason for the lack of prior ethics approval 
must be stated [28]. Participants should be referred to as 
such or other descriptive term (e.g., athletes, patients), not 
“subjects”, with a statement confirming that they gave free 
and informed consent, in writing.

As with measurement devices, sports equipment and 
models, key details of any participants, such as their age, 
mass, height and sex, should be included. Such informa-
tion should be presented unambiguously, so instead of stat-
ing “the average age of the participants was 32 ± 3 years”, 
it is better to write “the mean age of the participants was 
32 ± 3 years, where ± refers to the standard deviation”, since 
“ ± ” can refer to standard deviation or standard error [29], 
or even perhaps something else entirely. The inclusion and 
exclusion criteria for the study and the exact sample size 
should also be stated. The sample size should be justified, 
and depending on the nature of the research this may mean 
using an a priori power analysis given the size of effect 
sought, variability expected, and appropriate statistical 
error rates [30–34]. Indeed, appropriate statistical analysis 
is needed to see if an intervention, such as a change to the 
mass of a running shoe, has an influence on athlete perfor-
mance. Authors should clearly report all data and justify the 
use of inferential statistics, and size of effect statistics. A 
detailed discussion on the use of statistics falls outside the 
scope of this editorial, and authors seeking further guidance 
are referred to the literature [8, 30–37].

Table 1  Geometric properties 
of 416 tennis rackets, dating 
from 1874 to 2017, as defined 
in Fig. 2 [18]

Mean ± standard deviation, range

Overall length (m) Handle length (m) Head length (m) Head width (m)

External Internal External Internal

0.686 ± 0.010 0.196 ± 0.036 0.315 ± 0.032 0.292 ± 0.031 0.234 ± 0.021 0.209 ± 0.021
0.652–0.811 0.148–0.355 0.240–0.493 0.226–0.455 0.185–0.308 0.157–0.285

2 https ://www.sprin ger.com/gp/edito rial-polic ies/resea rch-invol ving-
human -and-or-anima l-parti cipan ts.

https://www.springer.com/gp/editorial-policies/research-involving-human-and-or-animal-participants
https://www.springer.com/gp/editorial-policies/research-involving-human-and-or-animal-participants
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The Results section should be concise, focusing on 
objectively presenting the data. Depending on the nature 
of the research, the data presented could be based on sta-
tistical tests. Data can be presented in the narrative, and 
either a table (e.g. Table 1) or figure, not both. Tables 
containing all the data can be included in the supplemen-
tary material if appropriate. A good choice of figure is 
vital for effectively communicating your results with-
out bias [21]. Bland–Altman [38] and scatter plots can, 
for example, work well when describing the agreement 
between two measurements (Fig. 3; [27]). Many other 

types of images can be used to effectively communicate 
findings and concepts, such as smoke visualisations from 
wind tunnels (Fig. 4; [39]), and contour plots from particle 
image velocimetry (Fig. 5; [40]) and computer simulations 
(Fig. 6; [41]).

Key considerations for figures include:

• Using appropriate resolutions, font size and axis 
ranges,

Fig. 3  Sample Bland–Altman and correlation analysis. a Bland–Alt-
man plot compares the pole lean angles estimated by the IMU against 
those measured by video. Solid line illustrates the bias of the mean 

differences ( 
_

d= 0.99) and the dotted lines illustrate the 95% CI of the 
agreement limits (− 5.6, 7.6). b Correlation plot with the superim-
posed best-fit line (solid) and 95% CI (dashed) [27]

Fig. 4  On-surface skin friction patterns over a the clean club and b with DDE attachment and off-surface smoke visualisation over the c 
x = 15 mm, d = 7 mm, s = 7 mm DDEs and clean club at U = 26 m/s. Freestream is left to right. Sketch shows dominant flow directions [39]
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• Using a standard font such as Times New Roman, Arial, 
or Calibri that is easy to read and will be in keeping with 
that of the main body of text in the published article,

• Ensuring consistency in line and marker styles, legends 
and other labels between plots,

• Using plotted line patterns that are distinguishable in 
black and white,

• Including coordinate system images to clarify directions 
(Fig. 2), and

• Using clear and descriptive captions.

As per the examples included here, plots should be com-
bined into multi-panel figures where possible.

The Discussion should describe the meaning of the 
results, with reference to the literature and knowledge gap 
identified in the introduction. Avoid repetition, like restating 
the aim, rationale, or hypothesis of the work. Indeed, rep-
etition should be avoided throughout the manuscript, with 
the exception of the abstract and conclusion. The important 
limitations of the work should be clearly stated and their 
potential influence noted. Opportunities for further work can 
also be noted alongside the limitations. It is often beneficial 
to place your data and findings within a wider context of 
sports engineering and technology, especially outside of the 
more-limited application or sporting example demonstrated 
in the manuscript, but again avoid overstating the findings.

Fig. 5  The velocity field (vector plot) and the vorticity component 
perpendicular to the plane of visualisation (color map), in, respec-
tively, (a) and (b), of a typical coherent vortical structure found in the 

kick trials. From the vector field, the mean rising speed of the bubbles 
is subtracted [40]

Fig. 6  Contours of a, b mean air speed and c, d mean static pressure coefficient in a vertical center plane for the two sprint positions [41]
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The Conclusion should clearly state the key findings, and 
provide a take-home message. Again, the findings should 
not be overstated or overextended. This is not the place to 
introduce new topics or references, nor cite figures.

We hope these guidelines help authors in preparing their 
manuscripts.

Acknowledgements We thank the reviewers who provided helpful 
feedback on this editorial.
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