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Aims 
Fulfilling the course, students will be able to formulate problems at the level of R+D, will be 
capable of determining potential scientific alternatives for their solutions and working out proper 
research plans. They will know and will be able to plan the proper conditions required for 
efficient research and will be familiar with the written communication forms of new scientific 
results and conclusions to different target groups; their ability is developed via writing selected 
types of scientific articles under guidance and continuous share of opinions and scientific 
argument. Practical tasks serve to apply the theoretical knowledge on research methodology, 
ideally, based on the subject of the BSc thesis, however, MSc thesis plan also can be developed; 
students are required to formulate potential approaches at the level R&D&I and develop 
scientific directions of research. To improve the communication skills on scientific work and 
results in written, students will write an original article, a review and a short study for the public 
on any agro-environmental issues. 
 
Developed competencies 

 Understand and use professional language in the field of agro-environmental issues both in 
written and oral, and both in presentation and argument; 

 Familiar with research methodologies and techniques as well as research planning and 
designing in the field of agro-environmental issues; 

 Become committed to objective approach of science; 
 Able to identify scientific challenges, issues, problems and to recommend potential 

solutions in an innovative way; 
 Able to complete as well as to manage a research project in group. 

 
Contents 

1. Evolution of science, science classification  
2. Types and characteristics of scientific research (basic, applied; qualitative, quantitative; 

descriptive, analytical) 
3. Research methodologies (empirical, theoretical; logical, comparative) 
4. Process and steps of scientific research, terms of efficient, high-quality research  
5. Data and information sources, literature review techniques  
6. Problem formulation, hypothesis, objectives, evaluation methods  
7. Mathematical methods, research designing 
8. Modelling, scientific model types and applications  
9. Sampling strategies, statistical bases of environmental sampling 
10. Cumulative and probability distribution functions, one sample and two sample t-tests, 

paired difference test, variance analysis, nonparametric tests 
11. Relationships in the environment: correlation, regression 
12. Data and information visualization techniques 
13. Communication tools for scientific results and conclusions, structures of scientific 

articles (original article, review, short study for the public) 
14. Measures of scientific performance, ethical issues in science  
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Exercise 1 
Making difference between research and engineering; discovering rules in science; finding patents 
and understanding the link between science and business sector; finding journals with agro-
environmental contents and ranking them based on their impact factors; finding information on 
scientists, professors in relation to their activity and relationships 
 
Purpose of the exercise: being able to identify what added value to the actual level of scientifically 
proved knowledge means; being able to differentiate between applied science and application of 
knowledge scientifically proved; learning where to find up-to-date information on science and 
innovation as well as professors 
 
Required knowledge: stable knowledge in agriculture and related environmental issues 
 
Guidance: open the website http://www.pjas.net/scientific-categories  
Find individually agriculture and then environment related categories of science and then discuss 
it with the others 
Open the website https://www.coriell.org/1/About-Us/Education/Coriell-Institute-Science-
Fair/Science-Fair-Categories  
Evaluate in group the content referring to the previous source content 
Open the website https://www.scimagojr.com/journalrank.php?category=2301 and find scientific 
journals related to agriculture and environment; find the ones connecting them 
Open the webpage http://research.shmu.ac.ir/files/elm%20sangi/SCOPUSE.pdf and find journals 
best fit to your MSc course subjects 
Compare your list in group and finalize a common list of the 15 most relevant journals. 
Find the webpages of the journals and rank them according to their impact factor. Check the 
impact factor change in time for some of them, and discuss the assumed reasons for any trend or 
variation. Select a potential journal where your BSc project could theoretically, in its best form, be 
submitted based on the content of its website. E.g. https://ees.elsevier.com/agee/default.asp   
Find books most broadly and fully summarizing the subject of your BSc project or any chosen 
issue. Based on the contents, you may further polish or make up or even split the research plan 
you originally followed. Discuss it with the lecturer who initiates a brainstorming and guides the 
way of thinking to find the level of science. Be open for new perspectives and make notes for 
yourself. 
Find patents in relation to the subject of your BSc project in different databases using the website 
https://www.sztnh.gov.hu/en/related-websites/patent-databases  
Discover the structure of a patent and find the section of scientific justification of the invention; 
with keywords you are interested in, visit e.g. the website for US patents at http://patft.uspto.gov/  
Find your supervisor or lecturer in the Scopus database and evaluate his/her activity based on the 
information available. Link: https://www.scopus.com  
Share your opinion based on the number of documents, citations, co-authors and h-graph. 
Prepare your BSc thesis for revision and use as a raw material for a scientific manuscript. 
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Exercise 2 
Formulating a scientific problem that has not been solved, yet (a question not yet answered but 
obviously should and could be) 
 
Purpose of the exercise: Applying systematic approach to review the available scientific 
information; learning how to gain information from different sources, and how to utilize a paper in 
the most effective way for a given purpose; extracting real added values to the actual level of 
science; understanding that science is both continuous and gradual, and a hypothesis can be 
(dis)proved based on facts and not on another hypothesis; understanding that researching is done 
in form of projects with predefined expected outputs; finding relevant examples for deductive and 
inductive research 
 
Required knowledge: understand the network and cross-links in agricultural and environmental 
issues; being able to synthetize relations among different subjects 
 
Guidance: find the scientific problem you dealt with in your BSc project and share the original 
idea at the beginning of your BSc activity with the lecturer and the others. You may see that 
formulating a scientific problem is challenging, since you have to prove that nobody has ever 
solved it, and it holds added value to the up to date knowledge proved scientifically. 
Make a list of other potential problems you may have had. 
Open the website https://www.sciencedirect.com/  Use maximum 5 keywords to narrow the 
number of papers to maximum 300 representing the problem/question you think is still open. 
E.g. problem: change in enzyme activity in saline soils when added biochar 
Useful keywords: soil AND amendment 31,803 papers (2018.12.18); AND enzyme 7,768 papers; 
AND saline 1,831; AND biochar 235 papers. 
Find books to see the systematic overview of all aspects. Find a review summarizing scientific 
knowledge on the subject you chose.  
Check if your problem has already and fully solved, or only partly e.g. assessed from different 
aspects. E.g. a review already summarized biochar application for remediation of salt-affected 
soils (Science of The Total Environment 625, 320-335). 
Based on the content of 1-3 related books and reviews create a mind map for developing your 
research topic.  
Consider the followings, 

 phenomenon you want to explain 
 facts you think explain the phenomenon 
 relationship between facts (how, why, to what extent) 
 context of the research 

Exchange with a classmate and criticize if all necessary aspects are included; correct yours. If 
relevant, narrow your problem.   
Clarify why – based on what professional knowledge – you think the problem can be solved / 
what you think can be proved; introduce and explain at the white board. 
Typical questions, 

 What is the relationship between … 
 To what extent … 
 What cross-effects … 
 Via what mechanism … 
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 What model represents (for a given purpose) … 
There are linear relations such as if A determines B and B determines C, A will determine C; and 
there are crossing relations such as A and B affect C separately, where synergism, antagonism or 
additive effect may be expected if A and B affect C at the same time. Find example for both, 
preferably with mathematical descriptions. 
When a general question is clarified, more specific questions focusing on different aspects are 
necessary to clarify the hypothesis that can be either proved or disproved. 
Developing research questions feasibility in terms of access and time should also be taken into 
consideration. Argue your problems with your classmates with this respect. 
 
Exercise 3 
Formulating a hypothesis to justify a theory, and a relevant objective; justifying the approach 
 
Purpose of the exercise: Understanding the linearity in research planning; clarifying how an 
objective results in added scientific value; making difference between an objective and a method  
 
Guidance: When your problem has been justified as unsolved, make sure that all knowledge is 
given to build on your project plan.  
It may happen that the problem cannot be solved – a hypothesis cannot be proved – at the actual 
level of knowledge/methodology/tools and techniques/resources. E.g. Dimitri Mendeleev found 
periodic variations for the elements and published the periodic table in 1869; based on facts he 
knew (atomic number, electron configuration and some chemical properties), he assumed the 
existence of further elements with atomic weight 44, 68, 72 and 100. By 1886, Sc, Ga and Ge had 
been found, but Tc was discovered only in 1940. 
In other case, a new problem and a new hypothesis may arise as you read more books and papers.  
In quantitative, explanatory studies a research question is transformed into a hypothesis. A 
hypothesis usually makes a short statement concerning the relationship between two or more 
aspects or variables; the research thus aims to verify the hypothesis through investigation. 
A question is specific and asks about the relationship between different aspects of a problem, 
whereas a hypothesis suggests a possible answer to the problem, which can then be tested 
empirically. Translate your problem into hypothesis and make a list of potential methods for its 
testing. 
Keep in mind, 

 the variables or their indicators should be empirically measurable  
 a hypothesis should provide an answer to the question raised by the problem statement. 
 it should be as simple as possible. 

Hypothesis is a statement created when one speculates upon the outcome of a research or 
experiment. 
Unless you are creating a study that is exploratory in nature, your hypothesis should always 
explain what you expect to happen during the course of your experiment or research. 
E.g. Adding biochar to saline soil, microbial activity will perform better.  
Exchange hypotheses with a classmate and make your own list for his without discussion. Then, 
compare and argue.  
Download 3 original research papers from the https://www.sciencedirect.com/ database and find, 
or formulate if missing, relevant hypotheses. 
Find the aim and/or objective as the last sentence of the Introduction. 
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Evaluate it according to the followings, 
Aims are broad statements of desired outcomes, or the general intentions of the research, 
emphasize what is to be accomplished (not how), and address the long-term project outcomes, i.e. 
they should reflect the aspirations and expectations of the research topic. Once aims have been 
established, the next task is to formulate the objectives. Objectives are the steps you are going to 
take to answer your research questions or a specific list of tasks needed to accomplish the goals of 
the project. E.g.  
Aim: To critically assess the collection and disposal operations for bulky household waste in order 
to identify factors, which contribute to performance and technical efficiency.  
Objectives: To critically assess bulky waste operations by local authorities, including 
volumes/types of materials arising and current disposal/recovery routes; To classify and evaluate 
the operation of furniture recovery schemes nationally; To make recommendations to improve the 
operational effectiveness of, and to maximise recovery opportunities of bulky waste collection. 
Formulate the aim of your research and 2-3 relevant objectives of yours. Discuss it with your 
lecturer. 
 
Exercise 4 
Literature review and writing an Introduction chapter for an original research paper manuscript; 
creating the structure of a review 
 
Purpose of the exercise: Understanding the difference in the structure of an original research paper 
and that of a review in accordance with their purpose, and its relation to a relevant objective; 
clarifying when and what references are cited; being able to identify added values in the papers 
and to criticize the quality of published papers’ literature review  
 
Guidance: Read the Introduction of 1 original research paper and discover its structure – it should 
be grape-shaped starting from a general sentence closely related to the issue, to the conclusion that 
objective in the last sentence is obvious. 
Check the number of references and the dates of their publication, evaluate what you have found. 
Chose a sentence with reference, download the reference and check if the statement is cited 
properly.  
E.g. 
“Increasing salinity has been a critical problem in arid and semi-arid area of the world [1, 2], 
which would challenge global food production in the mid-21st century with climate change [3]. 
Soil salinity constrains crop growth and development [3] with stresses of high osmotic potential 
on water and nutrient uptake by plants [4], restricts microbial growth and biochemical functioning 
[5].” 
[1] “The present review summarizes the recent advances in elucidating stress-response 
mechanisms and their biotechnological applications. Emphasis is placed on transgenic plants that 
have been engineered based on different stress-response mechanisms.” 
[2] M.G. Pitman, A Lauchly, Global impact of salinity and agricultural ecosystems. In: A. 
Lauchli, U. Lüttge (Eds.), Salinity: Environment-plants-molecules, Kluwer, Dordrecht, 2002. 
[3] “The physiological and molecular mechanisms of tolerance to osmotic and ionic components 
of salinity stress are reviewed at the cellular, organ, and whole-plant level.” 
[4] M. Hagemann, Molecular biology of cyanobacterial salt acclimation, FEMS Microbiol. Rev., 
35 (2011), pp. 7-123 
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[5] “The effects of irrigation-induced salinity and sodicity on the size and activity of the soil 
microbial biomass in vertic soils on a Zimbabwean sugar estate were investigated.” 
In case of general sentences there is no need for specific referencing, thus [1, 2] is not relevant, 
though [1] is a review, but the main conclusion of the review is not that .. is a critical problem. 
Paper [3] is not about climate change and not about a future prognosis, and paper [5] is about a 
Zimbabwean sugar estate with vertic soils. 
Discuss with the classmates and the lecturer what you found. 
Download 2 reviews and discover its structure. It should be global with all aspects and approaches 
which are given in a Table of contents, usually, and it should hold added information not just a 
collection of relevant research articles. 
E.g.: “The review is intended to present an overview about problem soils, biochars as functional 
materials for soil amendment, how amended biochars interact with soils, soil microbes, and plant 
roots in remediation of problem soil and improve plant growth. Additionally, existing knowledge 
gaps and future directions are discussed. Information gathered from this review suggests that 
biochar amendment is a viable way of improving the quality of problem soils and enhancing crop 
production.” 
Added information: authors identify gaps and suggest future directions where biochar amendment 
can be considered viable for improving soil quality. 
Information to clarify and justify your hypothesis is gained from papers. Steps are the followings, 

1. use proper keywords 
2. select the most relevant ones based on their titles 
3. read the Abstract 
4. find the Conclusions 
5. copy original added values ideally listed in the Conclusions 

Collect 20 papers both original research articles and reviews related to your hypothesis and find 
the originality, the added values. Copy the added values with bibliographic data, categorize them 
according to the aspects they hold if necessary, then reorder the sentences/statements according to 
a logical approach as follows, 

1. Review with suggested future direction fit to your problem/hypothesis 
2. Papers on different related aspects, similarities, analogues 
3. Case studies quite closely related to your problem/hypothesis with your comments 

(though…, however…), highlighting that your question is still open, though the subject is 
actively researched 

Finally, check if there is a close match between your objective and the structure of your 
Introduction, and the objective fits perfectly as the last sentence of the chapter. 
 
Exercise 5 
Developing a research proposal with consideration of all necessary resources; clarifying 
expectations based on the actual level of scientific knowledge, creating conceptual model before 
gathering data; finding method of data collection and that of data analysis best suit the problem 
you formulated 
 
Purpose of the exercise: Learning methodologies applicable to solve a scientific problem; making 
difference between methodology and method; understanding the meaning of representativity and 
repeatability as well as reasonability; learning that in case of experimental research, deductive 
approach – theory testing – applied with clear expectations based on solid knowledge in the field 
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of the project; being able to identify unnecessary or missing data and information in a Materials 
and Methods chapter 
 
Guidance: Find an original research paper on an experimental study. 
“This study hypothesized that the addition of different BCs has contrasting priming effects 
depending on the soil properties and the raw materials of the BCs. In addition, the potential of 
BCs for driving significant and positive changes in soil properties is assumed to be higher in the 
low-buffered-coarse-textured soil. Therefore, the objective of this study was to assess the effects of 
three BCs with various properties on the carbon mineralization and quality improvement in two 
soils with different textures.” 
As a last sentence, it suggests a well-built research project. 
Discover the research design, methods of data gathering and data analyses. Check if only the 
necessary data and information are given to be able to repeat the project with same dataset and 
getting to the same conclusion as the authors. 
Exchange your hypothesis with a classmate and design an experiment to gain data and suggest 
mathematical method to transform data into information. When got back, check if designs are 
similar of different, and assess both versions. 
Finally, write a proposed Materials and Methods section for your research project (refine your 
BSc thesis). 
 
Exercise 6 
Describing and assessing a case study, working with data, transforming data into information, 
modelling and model validation, representation of an added value in a figure 
 
Purpose of the exercise: understanding that figure always has to hold the relevant added 
information (misleading avoided); information should support making a conclusion; learning 
different types of models (conceptual, mathematical) and the role, limitation and validity of a 
model; learning that a model is suitable to mathematize a phenomenon, a relationship, cross-links, 
and hence to apply findings in a broader sense based on e.g. a case-study that represents them. 
 
Guidance: Quantitative methods are based on data that can be measured with numbers. Data are 
analysed through numerical comparisons and statistical analysis. Clear answers are expected to 
specific causal questions. Find the Results and Discussion chapter in an original research paper 
and analyse a figure.  
E.g. 
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Added values are the followings, 

 Treatments and responses in selected indicators are related 
 Comparable soil types are next to each other for each treatment and different colours 

represent them 
 Standard deviation of the mean is given in the bars 
 Mathematically significant differences are indicated with letters – it is also clear in this 

way that there is no logical relationship among the treatments, there is no independent 
variable, only comparison was done; trends for dose-response for each treatment could be 
assessed as a further study based on the conclusions made here 

To understand the purpose of modelling, find Current Opinion in Environmental Sustainability 36, 
116-125.   It is a review on multi-pollutant modelling of water quality with emphasizing scientific 
challenges and future directions.  
Challenges are the followings, 

 Model inputs: availability of data; inconsistency in available datasets in spatial and 
temporal level of detail; harmonization of model inputs 

 Integration of modelling approaches: inconsistencies in modelling approaches; differences 
and similarities in sources and behaviour of pollutants to water bodies 

 Model evaluation: limited number of measurements for many pollutants; inconsistencies in 
spatial and temporal level of detail of the available measurements 

Find Catena 172, 266-273. It is an original research paper introducing a new model to estimate 
wind erosion.  
The model is software, to calculate the maximum soil loss potential with consideration of all 
relevant factors: wind speed, wind direction, plot dimension, particle size, soil water content, 
surface coverage, soil loosening, and pile height and arrangement. The model can be run in two 
settings: one using observation wind data and one using long-term meteorological data when 
observation records are absent.  
Find Environmental Modelling & Software 110, 95-106. The models authors suggest are 
mathematical formulas –adsorption isotherms and kinetical equations – based on experimental 
datasets gained in laboratory, batch scale, under well-defined experimental conditions.  
Watch the lecture at the website: 
https://www.ted.com/talks/lloyd_treinish_this_weather_forecasting_model_is_actually_accurate  
Finally, discuss what you learnt about modelling, with your classmates. 
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Exercise 7 
Identifying relevant indicators of a phenomenon, relationships; formulating experimental designs; 
data collection, sampling from existing databases, measurements in the field and in the laboratory 
with environmental samples, calculating secondary data 
 
Purpose of the exercise: understanding the relationship along the chain of hypothesis, objective, 
expectations and methodology  
 
Required knowledge: routine use of most common equipment and tools to measure soil and water 
quality parameters 
 
Guidance: You are expected to assess the effect of crude oil on the microbiological activity in soil. 
First, define what is meant by the effect(s?), what crude oil chemically means as an independent 
variable (?), what microbiological activity means, and what the definition of soil is. Second, find 
independent and dependent variables (e.g. stressor/accessor – decrease/increase in…). Third, 
evaluate what variables can be measured and what can be substituted by an indicator that can be 
measure faster, easier, cheaper. Prove theoretically why it can be an alternative. 
Create a conceptual model with all elements and links and cross-links. Provide it in a drawing; 
Find direct relationships representing cause and consequence of an “effect”. 
Design a model experiment – a case study – that is representative to the phenomenon “dose – 
response” with considering reasonability (e.g. organic matter content should not exceed that of 
soils, steps between doses should follow the expected mathematical model curve, etc.). Finalize a 
Materials and Methods chapter for this particular case study in written, then compare yours with 
one of your classmate’s. Have you found differences? What could be the reasons? Discuss it with 
the lecturer and the group. 
 
Exercise 8 
Finding and discussing changes, trends; applying relevant statistical methods; understanding 
correlation and regression 
 
Purpose of the exercise: understanding what data assessment methods suit best to an objective 
 
Required knowledge: statistics 
 
Guidance: find the Journal of Geochemical Exploration 173, 110-118, and understand the content 
of chapter 2.3 Statistical analysis and geostatistical analysis.  
If necessary, refresh your knowledge on the different tests – which and when should be used for 
what. You may summarize it in a table.  
Understand each of the statistical analyses in this chapter; relate them one by one to the reason 
(why they are applicable) and the purpose (what the authors wanted to prove) of their application. 
Finalize the table with any new tools. 
Check your BSc thesis what statistical analyses were applied and review your objectives if there 
could have been some other or further ones performed. You may conclude that the database you 
had – gained or measured – did not fit perfectly the objectives. Correct it accordingly, and 
critically introduce what you have concluded / what new ideas you have, with the lecturer and the 
group. 



  
  
 
 
 

 

12 
 

 
Exercise 9 
Answering the scientific question, solving the problem, making conclusion that is an added value 
to the actual level of knowledge 
 
Purpose of the exercise: understanding the role a conclusion within a paper for both the author and 
the researcher finding relevant information to formulate his own problem and hypothesis 
 
Guidance: Consider 3 papers you have chosen – they should be original research papers with clear 
objectives given in the last sentence of the Introduction. Critically review their chapter 
Conclusions. Keep in mind that based on this particular chapter, one should be able to identify the 
added value to the level of knowledge introduced in the Introduction.  
E.g.  
Objective: “In the present study we evaluated the contribution of microbial biomass derived from 
BGRs to the soil microbial biomass and non-living SOM over a time period of 378 days.” Soil 
Biology & Biochemistry 91, 58-64 
Expected: evaluation of the contribution of microbial biomass derived from biogas residues to the 
soil microbial biomass and non-living soil organic matter, in a long-term experiment.  
Question: what do the authors mean by “evaluation”? Does the objective proper? If not, you 
should find the answer within the text   
In the chapter Discussion you are informed about that “fate of fatty acids derived from biogas 
residues was investigated” and “the fatty acids were assigned to living microbial biomass or non-
living soil organic matter by comparison of the label within PLFAs, representing living cells, and 
within t-FAs, which include also the fatty acids derived from necromass and SOM”. 
Based on this, what would you expect as a conclusion? Discuss it in group. 
What you will read in the paper is that “during the incubation of biogas residues in soil, carbon in 
phospholipid fatty acids and total fatty acids was mineralized or metabolized to a lower extent 
than the bulk carbon.”  Here authors refer to a previously published paper! Then, they conclude 
that “biogas residues provide microbial carbon which is stabilized in soil and can contribute to the 
formation of soil organic matter”. Critically analyse it. 
Find Soil Biology & Biochemistry 86, 108-115 
As authors write, “The overall objectives of the present study were: i) to develop a labelling 
approach for BGRs, ii) to trace the fate of BGR-C in soil using a mass balance, and iii) to quantify 
the priming effect.” 
Expected: 3 conclusions, a developed, tested and validated approach, a description for the fate of 
biogas residue carbon, and a “number” characterizing the priming effect. 
Authors finally conclude that the proposed method… may prove useful for studying the 
contribution of .. to…, notwithstanding its disadvantages..; to increase the precision of the 
approach, … method should be optimize or another method applied to remove… (they did not 
investigate it). Then, “around half of the biogas residues are readily degradable while the other 
half are relatively stable“. 
You find expressions such as may be, should be, could be, may be vital, most probably, some 
benefits could be achieved, further studies are needed.  
Search for a paper where the conclusions are in agreement with the objectives, and create yours 
based on your BSc thesis; feel free to modify, polish even your original objective; you may have 
some additional idea as well, formulate a relevant objective with expectation and a meaningful 
conclusion. 
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Exercise 10 
Analyse the structure of an abstract and writing one 
 
Purpose of the exercise: understanding the role an abstract within a paper; being able to minimize 
the content that is still adequate for the purpose of the abstract 
 
Guidance: Read the Abstract of the paper published in Soil Biology & Biochemistry 86, 108-115 
Identify the structural elements as follows, 

 General sentence but well-focused on the subject clarifying that the project was actual and 
relevant (not necessary) 

 Objective of the researchers 
 Methodology / materials and methods 
 Results expressed in numbers, closely related to the objective 
 Explanation of the numbers 
 Mathematization, providing a general model 
 Final conclusion referring to the objective 

Here, project relevance and the objective are expressed in one sentence; … could contribute to … 
– based on this assessment of the contribution of … to … is expected to be the objective. 
Write yours and submit it to the lecturer for review. 
 
Exercise 11 
Finalizing the research paper manuscript 
 
Purpose of the exercise: Becoming able to communicate a completed original research project for 
professionals in written  
 
Guidance: Check emotional expressions and delete them. E.g. large, big, crucial, harmful, 
important, significant (not mathematically), dramatically, life, society (if the subject is not social), 
etc. Scientific communication is about communicating scientific news, independently from the 
person writing the paper, giving the presentation; facts are communicated, not assumptions with 
proper objective explanation; only necessary and sufficient details should be published to make 
the project understandable and repeatable. Check the figures and tables if they hold added (and not 
false) information. Give a title to the manuscript that best represents the added value you finally 
generated. 
Follow the instructions below, 
Abstract 
The Abstract should contain 150 to 250 words. It should clearly explain the novelty of the findings 
versus current knowledge. The Abstract should not contain any undefined abbreviations or 
unspecified references. 
Keywords 
This should include 4 to 6 keywords that can be used for indexing purposes.  
Text  
The text of original research articles should be divided into the following sections: Introduction 
The Introduction should state the purpose of the investigation and identify clearly the gap of 
knowledge that will be filled in this study. 
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Materials and methods  
The Materials and Methods section should provide enough information to permit repetition of the 
experimental work. It should include clear descriptions and explanations of sampling procedures, 
experimental design, essential sample characteristics and descriptive statistics, hypothesis tested, 
exact references to literature describing the tests used in the manuscript, number of data involved 
in statistical tests, etc. 
Results and Discussion 
The Results section should describe the outcome of the study. Data should be presented as 
concisely as possible – if appropriate in the form of tables or figures, although very large tables 
should be avoided. The Discussion should be an interpretation of the results and their significance 
with reference to work by other authors.  
Conclusions 
This section should highlight the major, firm discoveries, and state what the added value of the 
main finding is, without literature references. 
Acknowledgments 
Acknowledgments of people, grants, funds, etc. should be placed in a separate section before the 
reference list. The names of funding organizations should be written in full. 
References 
Use APA reference style. See http://www.bibme.org/citation-guide/apa/  
Appendices  
If there is more than one appendix, they should be numbered consecutively. Equations in 
appendices should be designated differently from those in the main body of the paper, e.g. (A1), 
(A2) etc. In each appendix equations should be numbered separately. 
 
Exercise 12 
Writing short article for the public based on the original research paper 
 
Purpose of the exercise: Being able to transform new science for the public; understanding that 
same science should be communicated differently to the different target groups as the purpose is 
different 
 
Guidance: Summarize your research project in 15 rows, give information only to be 
understandable – what was expected based on what findings/experiences/proofs, what did you 
want to add to the actual knowledge in the given field, how did you do it, what have you found, 
how you explained your findings, what could you concluded, based on your conclusion anyone 
interested in the subject should be able to come up with a new related idea – that could be the step 
of problem formulation… Chose a photo that calls the attention – it can be surprising and not 
directly related to the added value. Give an interesting title – it may have double meaning or it can 
be a question. When reading your last sentence, one should just start thinking on how the 
information can be utilized, applied, adapted according to his/her knowledge and experiences.  
 
Exercise 13 
Preparing a 10 minutes long presentation for scientists 
 
Purpose of the exercise: Understanding how to keep time and focus; applying communication 
tools to call and keep attention; finding balance between justification of an approach and the 
conclusions; being prepared for free discussion 
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Guidance: follow the structure as given here, 
Slide 1 – title, lecturer, other details 
Slide 2 – Introduction in one sentence highlighting keywords, focusing on the 
subject/issue/problem; Aim, objectives/hypothesis 
Slide 3 – Materials (given, gained) 
Slide 4 – Methods of data production and data assessment 
Slide 5-6-x  - Title representing the answer to the question, proof of the hypothesis, completion of 
an objective (as many objective you have, the same number of slide with results and discussion 
should be); structure: hypothesis, figure/table with only the necessary AND sufficient information 
to be understandable, explanation 
Slide x+1 – Conclusions (as many as objectives you had), and a general sentence referring to the 
Aim 
Slide x+2 – closing slide with a photo, picture and the acknowledgement 
Be focused when you give the presentation, let it be a real slide show, call the attention and keep it 
with any tools you can apply – except emotions in relation to the subject . 
Be ready for questions – no/yes/I do not know/it will be further investigated/further study is 
needed… are not good answers 
 
Exercise 14 
Analysing reviewers’ assessment and opinions for given manuscripts submitted to a journal   
 
Purpose of the exercise: Understanding the method of reviewing; being able to do self-assessment 
and criticize own research from the start with formulating a problem to the final conclusion 
making 
 
Guidance: Read the comments below,  
The title of the paper does not refer to new scientific information, as maps are generated for given 
purposes thus they can be considered rather as tools than results/new scientific findings.  
The structure of the abstract is inappropriate, very useful is unscientific, and if several methods 
are mentioned one may expect e.g. to read about assessment of different methods to optimize 
mapping for a dedicated purpose.  
By kriging the value of a function can be estimated at a given point by calculating a weighted 
average of the known values in the neighbourhood of the point. In this sense, influence of 
physicochemical characteristics of soil is not taken into account by the algorithm itself.  
It is concluded that high precision…have been provided by the maps, with no explanation.  
Successful prevention and combating of soil pollution are not closely related to the study, thus 
could be eliminated from the abstract.  
Results and own conclusions as new added scientific values are not really mentioned in the 
abstract.  
In the introduction, quite fresh papers are cited for general sentences, what is more, some of them 
are very specific and unrelated based on their title.  
Introduction should have a logically, systematically built structure, based on researchers’ original 
findings, except for reviews and books (cited as “as summarized by…”. If recent papers are cited 
to emphasize the relevance and actuality of a research problem, from the oldest to the newest 
papers should be cited – original scientific added value should be referenced instead of sentences 
of a paper. 
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If “many cases” are mentioned, list should be given with references. Difficulty should be 
explained.  
Is it really Araya et al. and in 2005, who and when the two mentioned differential equations with 
partial derivatives were solved numerically? 
If the source of a contaminant is anthropogenic, it is not obvious that weighted average of the 
known values in the neighbourhood of the point will represent the actual value. Especially if the 
grid is 16 x 16 km, where high resolution maps generated for potentially toxic elements cannot be 
expected to be representative, thus “very useful”.  
Though, the number of sampling points is high, sub-regions (e.g. acc. to land use, soil type, 
elevation) much better representing the controlling factors than the county border are not 
identified and assessed individually.  
It is assumed that pH and clay control total metal concentration in soil, but not analysed and/or 
detailed. Relevant further statistical analyses should have been done and discussed.  
Elevated Cd and Cu concentration is assumed to originate from agricultural fertilization, with no 
further analysis and proof. For Ni sources, assumption is not made. 
It is unclear, whether authors developed a new algorithm or not. If yes, it should be assessed, 
validated and discussed in the section of results and discussion, and paper should have focused on 
that new added scientific value rather than presenting just a few maps. 
Conclusion represents well that there was no research problem, aim of research, hypothesis, 
expectation, objectives of the authors determined before staring the work. And relevant 
methodology can be chosen only after making them clear.  
Language should have been corrected by a native English speaker. 
Exchange your manuscript with a classmate and ask him/her to add his/her comments as notes in 
the word document. Taking them into consideration, review yours again, and send it to the lecturer 
via e-mail. You will get back your manuscript with the lecturer’s notes in the document for further 
review. 
 

THESIS/ORIGINAL RESEARCH PAPER/REPORT – outlines to consider 
 
Title – refers to conclusions rather than methodology suggesting that a hypothesis has been proved 
(relationship between vs. analysis of) 
Problem formulation – critical review of the present scientific knowledge with clear open 
scientific questions;  added value to the actual science already known at the moment of the 
formulation of the research is to be created (e.g. applicability/validity of a theory or a set of 
theories in complex systems)  
Aim – what conclusions are expected to add to the present scientific knowledge 
Hypothesis  –  a proposed explanation for a phenomenon based on previous observations that 
cannot satisfactorily be explained with the available scientific theories (scientific proof is expected 
to be the added value);  expectations with clear background knowledge on the 
proved/described/mathematized causal relations 
Objectives  – description of the specific actions of the researcher taken to reach the aim (e.g. to 
analyse, to assess, to quantify – reflecting methodologies used to prove hypothesis); each specific 
objective consists of one infinitive sentence and should be phrased in a way that makes it possible 
to draw a conclusion from within the scope of the thesis; calculation, examination are methods and 
not objectives  
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Methodology – principles and rules applied when research is performed (e.g. equations, type of 
experiment, monitored variables that researcher decides to choose as an approach to prove his 
hypothesis) 
Materials – only the necessary data and information to prove hypothesis with the chosen 
methodology; sources are given 
Methods – collecting/generating data/information required for the analysis (experimental design, 
measuring techniques, equations) AND methods of data/information analysis (e.g. relevant 
statistical methods, comparative analysis); quantitative research uses measurable data to formulate 
facts and uncover patterns; theory always determines the used statistical, trend or causal analysis. 
With no expectations based on scientific knowledge there is no sense in analysing correlation, 
finding the “best” curve and highest r2. 
Results – numbers, in case of quantitative research 
Discussion – what results mean, whether they prove the hypothesis, whether they fit to the 
expectations (if not, it is a new problem, with new hypothesis about the possible reasons not 
proved yet; BUT first, research approach/methodology should be reviewed, ignored factors if 
relevant should be identified) 
Conclusions – clear new scientific knowledge, the added value that will be used as part of the 
already known/proved theory/explanation when the next research problem is formulated; higher, 
bigger, better, etc. is not conclusion without explanation, “why” should be answered to be 
adaptable/applicable (it was proved rather than it was found) 
 


