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- A two-part lecture -

1st Part: Research plan

2nd Part: How to choose a scientific journal and write a scientific article
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1st Part: Research plan

1. What is a research plan?

2. What does a research plan consist of?

3.   What is should be included in a research plan
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1. Research areas vary 

2. The contents of the workshop(s) do not apply equally to all areas

3. Consider the specific research methods within your field

4. Consider all statements as guidelines and recommendations

5. Consult with your mentor about each step of your research work
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What is a research plan?

o A research plan is a plan for how to get an answer to a research question.

o A research method is the strategy used to implement the research plan:

- data collection and processing strategy.

o A research plan is always prepared before the start of the research.

o The research plan is the basis for preparing a scientific paper:

- Related work,

- Metodology.
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What does a research plan consist of?

1. Motivation

2. Research question and hypothesis

3. Methodology

3.1 Experiment design and determination of research methods

3.2 Variables

3.3 Equipment

3.4 Experiment and equipment validity

3.5 Data analysis

4. Experiment protocol
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Literature review and problem identification (state-of-the-art)

• Digital libraries:

• Web of science, IEEE Xplore, ACM Digital Library, Science direct, etc.

• Google Scholar?

• Criteria (inclusion and exclusion):

• Key words 

• Research field

• Peer review

• Chronology

1. Motivation

Research plan

1. Motivation

Findings and identified shortcomings / 

areas where additional research is 

needed
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Research gap:

• From a theoretical point of view

• From a practical point of view

• Existing studies show different / conflicting results; there isn’t a clear or uniform 

solution

• Identified gaps, based on past research

1. Motivation

Research plan

1. Motivation

Research gap
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Motivation: Observing a 

phenomenon and definition of 

the problem.

2. Research question and hypothesis

Research question: What is 

the essence of the problem? 

Hypothesis: A verifiable 

(possible) answer to the 

research question.
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2. Research question and hypothesis

A research question is:

• Clear and easy to understand 

• Concise 

• Open type that cannot be answered with "Yes" or "No"

• Verifiable

• Broad enough to cover the entire identified research problem
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2. Research question and hypothesis

Types of research questions:

• Explanatory - Why does a phenomenon behave this way? 

• Descriptive - How widespread is a phenomenon?

• Exploratory - What are the characteristic of a phenomenon?

Quantitative methodology

Qualitative methodology
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2. Research question and hypothesis

A hypothesis is:

• An assumption that can be verified 

empirically*

• It is specific (without the best, the 

most suitable, it can be, there are 

examples, etc.)

• It is a prediction of the outcome, 

which however cannot be accepted 

with certainty when formulating it
*verifiable by observation or experience rather than theory or pure logic
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2. Research question and hypothesis

Examples of poorly designed research questions

Research plan

2. Research question and hypothesis

RQ 1; RQ 2; … H1, H2 …
See also: Mattick, K., Johnston, J., & de la Croix, A. (2018). How to… write a good research question. The clinical 

teacher, 15(2), 104-108.

https://asmepublications.onlinelibrary.wiley.com/doi/10.1111/tct.12776
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When to define the hypothesis?

1. An object at rest will stay at rest, and an object in motion will stay in motion 

unless acted on by a net force.

2. The acceleration of an object depends directly upon the net force acting 

upon the object, and inversely upon the mass of the object. 

3. All forces between two objects exist in equal magnitude and opposite 

direction: if one object A exerts a force FA on a second object B, then B 

simultaneously exerts a force FB on A, and the two forces are equal in 

magnitude and opposite in direction: FA = −FB.

Hypotheses non 

fingo!

“making observations without prejudice as to what they might mean and 

accumulating observations related to a particular subject so that a 

universal statement or conclusion could eventually emerge from them”

H: New species are formed due to the action of 

natural selection on random mutations.
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3. Methodology

It contains all the instructions necessary for an independent implementation of a research:

3.1 Experiment design and determination of research methods

3.2 Variables

3.3 Equipment

3.4 Experiment and equipment validity

3.5 Data analysis
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3.1 Experiment design and determination of research methods

• Experimental 

- True experiments

- Quasi-experimental

• Observational

- Descriptive

- Correlations

- Causational

• Meta analysis

• Surveys 

• Focus groups

• Diaries

• Case studies
• Questionnaires

Quantitative methodology Qualitative methodology

Research plan

3.1.1 Research method
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Are there at least two groups?

3.1 Experiment design and determination of research methods

Experiment design

True experiment

Quasi-experimental Not an experiment

Yes No

Are there more repetitions?

Yes No

New developments in statistics 2024/25



Is the number of variables >1?

3.1 Experiment design and determination of research methods

Experiment design

Basic design Factorial design

Between-subject Between subjectWithin subject Within subject Split-plot

YesNo

Research plan

3.1.2 Experiment design
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Basic division: 

• Dependent variables – outcome or an effect, which we are researching

• Independent variables – the causation of a change in the dependent variable

H1 „If I plug the toaster into another outlet, it will toast the bread“ 

3.2 Variables

The part of the statement that 

relates to the independent 

variable

The part of the 

statement that 

relates to the 

dependent variable
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3.2 Variables

Division according to the variable nature: 

• Nominal variables - the difference in quality, not in quantity (ex. gender)

• Ordinal variables - classification of the sample by categories (ex. education)

• Continuous variables - interval values, are time-dependent (ex. age)

• Discrete variables - numerical type of data that includes whole, concrete 

numbers with specific and fixed data values determined by counting (ex. grade)

Research plan

3.2 Variables
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3.3 Equipment

E4 is a wearable device in the form of a wristband, equipped with a 

number of sensors for assessment of electrodermal and 

cardiovascular activity (Figure 1). The E4 wrist band can measure 

BVP, inter-beat interval (IBI), heart rate (HR), electrodermal activity 

(EDA) or GSR, skin temperature (ST), and motion with an 

accelerometer.

One of the main features of the E4 device is a photoplethysmography

(PPG) sensor. Photoplethysmography sensor uses an optical 

technique to detect changes in blood volume in the microvascular 

bed of tissue. The PPG sensor in E4 consists of two red and two 

green LEDs, which provide two different wavelength light sources, 

and two sensors for detection of the reflected light, with a sampling 

frequency fs = 64 Hz. 

Research plan

3.3 Equipment
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3.4 Experiment and equipment validity

Research plan

3.4 Experiment and equipment validity

• Discriminatory validity – levels of reliability of discriminatory power

• Convergent validity – comparison to established methods

• Ecological validity – the results of the research will be the same in the real environment

• Predictive validity – the highest  level of validity; Can use current data to predict 

a phenomenon in the future?
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3. Methodology

It contains all the instructions necessary to carry out the research by anyone:

3.1 Experiment design and determination of research methods

3.2 Variables

3.3 Equipment

3.4 Experiment and equipment validity

3.5 Data analysis methods

Research plan

3.5 Plan for data analysis

► Was discussed in multiple lectures of this course 
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4. Experiment protocol

Research plan

4. Protocol
* Lee, J. H., Gamper, H., Tashev, I., Dong, S., Ma, S., Remaley, J., ... & Yoon, S. H. (2020, April). Stress monitoring using multimodal bio-sensing headset. In 

Extended Abstracts of the 2020 CHI Conference on Human Factors in Computing Systems (pp. 1-7).
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2nd Part: How to choose a scientific journal and 

write a scientific paper

1. Types of scientific papers

2. Contents of a scientific paper

3. How to choose a scientific journal

4. Practical exercise
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What is the purpose of scientific publishing?
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What is the purpose of scientific publishing?

To spread knowledge!
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Classification according to research methods and experiment design (Wieringa idr., 

2006):

• Exploratory research 

• Validation research

• Evaluation research

• Solution proposal

• Conceptual/Philosophical 

• Experience paper

• Opinion paper

1. Types of scientific papers

Empirical research

Non-empirical research
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Classification according to research methods and experiment design:

• Exploratory research

o New method, tool, process, measurement, itd. Testing concepts, ideas, different implementation designs – prototyping. 

• Validation research
o New method, tool, process, measurement, etc. The advantages and disadvantages are verified by experiments, 

simulations, mathematical proofs. Implementation.

• Evaluation research
o New method, tool, process, measurement, etc. The advantages and disadvantages are assessed with controlled 

experiments and use cases. Implementation and evaluation.

• Solution proposal
o Proposal of a new method, tool, process, measurement, etc. 

1. Types of scientific papers
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Classification according to research methods and experiment design:

• Conceptual/Philosophical

o Presents or sets the taxonomy of the selected research area.

• Experience paper

o Describes experiences with (and proposes an improvement of) a particular method, tool, process, measurement, 

technique, etc.

• Opinion paper

o Presents an opinion (good or bad) based on investigation on a particular method, tool, process, measurement, technique, 

etc.

1. Types of scientific papers
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Typology COBISS:

• Original Scientific Paper
o An original scientific article is only the first-time publication of original research results in a way that allows the 

research to be repeated, and the findings checked. Scheme IMRaD.

• Review Paper
o An overview of the latest works in a specific subject area, with the purpose of summarizing, analyzing, evaluating or 

synthesizing the information that has already been published. It includes the results of the author's own research.

• Short Scientific Paper
o An original scientific article, briefly summarizes the findings of a completed original research work or a research work 

in progress. Some of the elements of the IMRaD scheme may be omitted.

* Source: https://home.izum.si/COBISS/bibliografije/Tipologija_eng.pdf

1. Types of scientific papers
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Typology COBISS:

• Professional Paper
o A professional article is the presentation of what is already known, with the emphasis on the applicability of original 

research results and the dissemination of knowledge, while the complexity of the text is adapted to the needs of the users 

and readers of the professional or scientific journal, in which the article is published.

• Non-scientific (Popular) Paper
o A popular article is an article with the aim of popularizing both scientific or professional findings and the role of R&D in 

society. As a rule, popular articles are published in newspapers and magazines of general interest as well as other 

journals for the popularization of knowledge.

1. Types of scientific paper
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(A)IMRaD Scheme:

(A) – Abstract 

I – Introduction 

M – Methodology 

R – Results 

and

D – Discussion 

2. Contents of a scientific paper
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Scheme (A)IMRaD:

I – Introduction 

o Presentation of a (broader) problem and motivation for research; 

o State-of-the-art review and identification of research gaps that our paper seeks to address;

o The importance for the development of science that our contribution will have;

o Other possible applications outside our field that our contribution will have;

o Socio-economic significance?

o Research question;

o Hypothesis;

o Contributions to science;

2. Contents of a scientific paper
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Scheme (A)IMRaD:

M – Methodology; Methods and Materials

o The aim of this study is to…);

o Experiment design;

o Equipment description;

o Variables;

o Tests and tools for processing captured data;

o (Experiment protocol);

2. Contents of a scientific paper
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Scheme (A)IMRaD:

R – Results

o Presentation of results without interpretation;

o Presentation of the results of all observed variables;

o Subchapters for each dependent variable or group of variables;

o Accurate and credible presentation of all results, also those that reject the hypothesis, do not reveal statistical 

significance or show a contradiction with other obtained results (ours or in the literature);

o Visual and tabular presentation of results.

2. Contents of a scientific paper
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Scheme (A)IMRaD:

D – Discussion: 

o The purpose of the experiment or research;

o Interpretation of results - each statement must be based on results and not one's own beliefs or thoughts;

o Presentation of the connection (similarities and / or differences) with past research;

o We use the results to answer the research question(s);

o Self-critical assessment of the weaknesses and limitations of the scientific experiment and the scientific methods used;

o Presentation of contributions to science, applicability of our results for our research field (research gap our results cover);

2. Contents of a scientific paper
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The remaining building blocks of the article:

Title

Author(s)

Key words

Acknowledgment

References

Figures, Tables, Appendix…

2. Contents of a scientific paper

New developments in statistics 2024/25



Scheme (A)IMRaD:

(A) – Abstract: 

o Write it at the end;

o An independent chapter - understandable even if we do not read the whole article;

o It has a limited length;

o It contains:

o Why? Purpose of the article;

o How? Experiment design and research method;

o What? Main findings;

o How? How do the findings contribute to understanding / solving the question “Why?”.

2. Contents of a scientific paper
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Important factors: 

• Impact and reputation of the journal;

• Scientific field;

• Aims and scope of the journal;

• Time - until the first review, until the decision on acceptance / rejection is made, 

until publication;

• Publication frequency;

• Acceptance rate;

• Access level.

3. How to choose a scientific journal
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Impact and reputation of the journal:

Based on the Impact Factor: 

o Science Citation Index (SCI)

o Social Sciences Citation Index (SSCI)

Impact factors are published annually in:

o Journal Citation Reports (JCR) – Thomas Reuters, ZDA (multiple databases).

o Source Normalized Impact per Paper (SNIP) – Centre for Science and Technology 

Studies (CWTS), University of Leiden in collaboration with Elsevier (Scopus database).

3. How to choose a scientific journal

𝐼𝐹 =
𝐴

𝐵

Number of citations in JCR year Ln+2, 

which have been published in Ln in 

Ln+1

Number of articles that have been 

published in Ln in Ln+1
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The impact factor can be found in COBISS (https://plus.cobiss.net/cobiss/si/sl/jcr): 

3. How to choose a scientific journal
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Scientific fields - list of international databases COBISS
(https://home.izum.si/COBISS/bibliografije/seznami_za_mednarodne_baze/2024/ser-SCIE-tuje.html):

3. How to choose a scientific journal
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Aims and scope of the journal are provided on their websites:

3. How to choose a scientific journal
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Access:

• Closed access (paid access, free publication)

• Open access:

o Golden Open Access (open access journal; free access, paid publication)

o Green Open Access (publication of a copy of the article on a selected repository; 

paid access, free publication)

• Advantages of open access:

o Greater visibility

o Higher citations (conditioned by the quality of the article!)

• Possible funding for Open access: ARIS, Horizon Europe, Interreg, …

3. How to choose a scientific journal
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Journal search engines:

• Global Journal Database (https://researcher.life/journal)

• Elsevier Journal Finder (https://journalfinder.elsevier.com/) 

• Journal/Author Name Estimator (https://jane.biosemantics.org/)

3. How to choose a scientific journal
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1. Prepare an abstract based on your PhD thesis (or use the one from your Masters):

o Why? Purpose of the article

o How? Experiment design and research method

o What? Main findings

o How? How do the findings contribute to understanding / solving the question “Why?”

2. Define key words

3. Using the search engines, find a journal based on your abstract and/or keywords

4. Find and compare for the first 3 journals:

o Their Impact factor (in year 2023 and the past 5 years)

o Aims and scope

o (In average) Time to publication and access options

5. Choose the journal where you will submit your article and argument your choice

4. Practical exercise
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