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[bookmark: _Toc935549835]Introduction
Searching for research data is originally designed as a 4-hour course targeting PhD students and researchers. The current 2-hour course for students is an adapted version of the 4-hour course and intended as an Open Library Course. The course is aimed at students at both bachelor’s and master’s level from all disciplines. Prior knowledge of data management and data searching is not required to participate in the course.
The 2-hour course is composed of traditional classroom teaching and a selection of different activities: short practical exercises; a longer workshop section where the students get the opportunity to test the presented search strategies; and a concluding reflective exercise to wrap up the course.
The teaching materials focus on how to search for research data in relevant bibliographic databases, repositories, and search engines that are specifically tailored to data searching. However, time is also allocated to exploring data outside academia (e.g. official statistics produced by international organisations).
In addition, the teaching materials address practical aspects related to the data search process, including potential limitations when using other people’s research data and how to cite the data that are found.
It is comprised of four sections that can be adapted depending on how much time is available. This teacher’s guide mainly provides an overview of the 2-hour course; suggestions for alternative ways to use the slides can be found at the end of the guide. 
This teacher’s guide serves as a resource for the instructor, providing a brief overview of the following:
· Learning objectives - the overall learning objectives of the course.
· Structure and content - a short description of the teaching material and its composition.
· Step-by-step activity instructions - to the exercises, the workshop and, finally, the concluding reflective exercise that encourages the students to discuss the search process.
· Alternative course options - with suggestions for different ways to use the material in other scenarios and timeframes.

[bookmark: _Toc2097415464]Learning objectives
Upon completion of this workshop, the student has acquired:  
· basic knowledge of research data
· knowledge of different search strategies and methods for searching for data
· basic knowledge of how to assess research data
· knowledge of conditions for reuse (licenses)
· skills in finding and navigating relevant research data using knowledge of search strategies.

[bookmark: _Toc880075259]Structure and content 
The teaching material consists of a PowerPoint presentation for teachers, along with three handouts for use during the workshop: a list of resources, a selection of pre-designed cases (incorporated in the PowerPoint presentation), and a supporting logbook. The PowerPoint presentation contains an introductory section that illustrates important aspects of the data search process, a main section on data search strategies, hands-on exercises with the aim of giving students the opportunity to try out the different search strategies, a workshop to use the search strategies in practice, and a part to conclude the course with a final discussion.

The PowerPoint presentation is divided into four main sections:
1. Introduction to searching for research data, incl. assessment and licenses 
This part of the teaching material is intended to explain what research data entails, discuss the process of searching for research data and what to expect, provide criteria to assess the findings and how to determine what is allowed with the data (slides 4-11, duration: approximately 12 min.).
2. Four data search strategies incl. short exercises
This part is the main part of the course, where students are introduced to four different strategies that can be applied in a search process. These four strategies are not intended as an exhaustive list, but rather suggestions to how one might approach a data search. Each data search strategy includes examples, which is followed up by short exercises to allow the students to get hand-on experience with some of the strategies. For detailed instructions on these exercises, see step-by-step instructions in the next section (slides 12-37, duration: approximately 70 min. incl. 10 min. break).
3. Workshop 
This part of the teaching material is designed as a workshop where students have free rein in the data search process: they can either work with their own projects or with a pre-designed case, and they are encouraged to select the search strategies that make the most sense, depending on the academic discipline and field they are working in. For more details about the workshop section, see step-by-step activity instructions – workshop. A list of example resources is included as a handout (slides 38-41, duration: approximately 20 min.).
4. Final discussion - Recap
This part of the teaching material concludes the course with a reflective exercise, allowing the students to reflect on their individual experiences of the data search process and to share these experiences with one another in a final discussion (slide 42, duration: approximately 15 min.).

[bookmark: _Toc142937523]Step-by-step activity instructions
Here you will find detailed instructions on how to facilitate the different learning activities (exercises, a workshop, and a final discussion) that occur throughout the course. 

[bookmark: _Toc583128174]Search strategy exercises 
In section 2 Data search strategies incl. short exercises, each strategy is introduced with a “live” demonstration. This is followed by short exercises, giving the students an opportunity to gain hands-on experience with some of the strategies. In the workshop, students have the possibility to try all the different search strategies (see the Workshop section below).  
General comments on the exercises:
The students can choose one of the two exercises following the data search strategies. In the workshop section, they can either search for data for their own project or use one of the four cases referred to on the PowerPoint slide (slide 40). The cases provided represent different academic disciplines and/or topics.
The students are free to work either individually or in pairs.
Once the students have had a chance to try the strategies in the workshop section, consider following up by asking questions that encourage them to reflect on the process, e.g. How did the search go? Did you find any data that looked promising? Did you come across any challenges when searching the repository you had selected? This is to prepare them for the reflective exercise when concluding the course.

[bookmark: _Toc64708906]Strategy 1: Bibliographic databases
In the first strategy, students are introduced to searching for research data by showcasing a selection of bibliographic databases with indexes of datasets and/or with features allowing users to search directly for research data. This is preceded by a brief explanation of the term “bibliographic database”. Two examples are provided – you could consider showing these examples “live” directly in your web browser by doing the following: 
1. Web of Science: access the database in your browser and select Data Citation Index on the Web of Science landing page. You are now searching exclusively in the datasets that are indexed in the database. Type in the keywords you want to find datasets on. Select filters to narrow down the search results if relevant. Browse the results like you would in a literature search. When you find a relevant dataset, click on the title to read the metadata and access the repository where the (meta)data is hosted.
2. Dimensions: access the database in your browser and sign up/sign in. Once you have signed up, you can begin your data search. In this database, you select “datasets” at the top of the page and then enter the keywords you want to search for. When you find a relevant dataset, click on the title to read the metadata and access the repository where the (meta)data is hosted.
Please note that you need to check whether you/the students have access to the Data Citation Index from Web of Science; this depends on whether the university, you are affiliated with, has a subscription to the database. If you do not have access, it might make sense to focus on the Dimensions database.

[bookmark: _Toc1420547127]Strategy 2: Repositories
The second strategy focuses on a how to look for research data in repositories. This also is preceded by a brief definition of the term “repository” to clarify its function in the context of research data, along with a demonstration of a search in two repositories, Zenodo and Harvard Dataverse.

Exercises Strategy 1 and 2 
The purpose of the exercise for Strategy 1: The students will get an overall idea of how to work in bibliographic databases that offer specific search tools or features allowing users to search for datasets. The exercise is to ensure that the students acquire basic skills in searching for research data in a bibliographic database and to be critical of the information they find.
The purpose of the exercise for Strategy 2: The exercise is to ensure that the students acquire basic skills in searching for research data in a repository and to be critical of, and assess, the information they find in order to be able to determine whether they can reuse the data.
The students can work in pairs or individually and only need to do one of the exercises on the slide (slide 25). 
You should highlight data assessment as an important part of the search process (see also slide 10) and can supplement the exercises with questions like “Is the data properly documented?” and “Is the data ready to be reused?”.

[bookmark: _Toc987424315]Strategy 3: Search engines
The third strategy demonstrates how search engines like DataCite Commons and Google Dataset Search are developed specifically for data search. Generative AI might also be helpful, e.g. if the students get stuck or find it difficult to get started. Open AI’s ChatGPT and Microsoft’s Copilot might provide useful suggestions, for instance in terms of where (websites, databases, etc.) to search data.
Highlight the following to the students: most search engines and generative AI tools lack transparency, and it can therefore be unclear why they retrieve certain results while other results are missing. Encourage the students to be critical of the results/outputs they get when using this strategy. 
Note also that the students are likely to experience a lot of noise in the results, especially if searching for keywords with a broad semantic meaning. A search for the term “stress” for example would yield search results from both psychology and engineering.

Exercises Strategy 3
The purpose of the exercises for Strategy 3: The students are expected to use what they have learned in their previous searches. This exercise is to ensure that the students acquire basic skills in searching for research data in a search engine, to be critical of the information they find, and assess the information to be able to determine whether they can reuse the data.
Ask the students to reflect critically on the search process, as well as the search results/output. For instance, did this strategy provide them with better/faster/different outcomes in their data search? (See PowerPoint slide for more questions.)

[bookmark: _Toc108599432]Strategy 4: Outside academia (public authorities, organisations, etc.)
The fourth strategy moves beyond the realm of academia to show examples of how students can search for datasets that have not been collected for the purpose of research. 
World Bank Data is used as an example here, but you might consider if additional examples would be useful in your teaching context. Again, you can show the World Bank Data-example “live”: go to https://www.worldbank.org/ and click on “How we work”. Select “Open data”. You can now enter a search. For instance, type in “Denmark”, followed by “Italy”, to compare data on the two countries. Select “Life expectancy at birth, total (years)”. Point to where useful information is located here, e.g. information about the dataset (click on “Details”), licence and Files for download (click on “Download”).

[bookmark: _Toc315196796]Workshop 
In the workshop section, the students get the opportunity to put their new knowledge and skills into practice. 
To introduce the activity to the students, highlight the following points: 
· The students now have free rein in the data search process: they can choose to search for data in connection with their own research or select one of the pre-designed cases (see handout included in the PowerPoint. Suggestions for searches and resulting datasets are included in the notes), and they are encouraged to choose whichever search strategies they find most applicable to the topic they are working on.
· The purpose of this activity is to expand on what the students have learned in the first part of the course by further developing and testing the new knowledge and skills they have acquired.
· The workshop section is scheduled to last approximately 20 minutes to allow time for the students to explore the different strategies they have been introduced to and to encourage them to engage with, and assess, the data they come across along the way, as well as to reflect critically on the process of searching for data more generally.
Refer also to the three handouts they are expected to use in the workshop:
1. List of resources: Encourage the students to consult this handout if/when in doubt of where to search for data.
2. Logbook: Ask the students to log their searches, as well as the datasets they find in the process, in the logbook (included in the teacher’s guide as Appendix B). The objective with the logbook is both to help the students remember what they have searched for and what they have found, and to encourage them to reflect on the search process and prepare them for the final discussion (see below). 
3. Pre-designed cases: Ask the students to select a pre-designed case from this handout if needed (this handout is also included in the slides – slide 40).

[bookmark: _Toc1751614404]Final discussion 
This section concludes the course with a short reflective exercise encouraging them to engage critically with their experience with searching for data. 
Ask the students to spend approximately 5 minutes to engage with one of their peers in a discussion about the following questions:
· What did you find useful?
· What did you find challenging?
Spend 10 minutes afterwards to follow up on the peer discussion by inviting the students to share what they have talked about in a joint discussion.
Alternatively, to encourage everyone to participate actively, consider using Padlet or another online learning tool for this exercise: ask the students to write down their answers in the Padlet (5 min.) and then share their answers with one of their peers (5 min.). This can be followed up by inviting the students to share what they have talked about in a joint discussion (5 min.)


[bookmark: _Toc273449368]Alternative course options
This section contains different scenarios for which the material can be utilised, depending on the timeframe. 

[bookmark: _Toc287080908]Scenario 1 – Searching for research data: Open Library Course
Duration: 2 hours
Students’ prior knowledge: None
Teaching material: This scenario is comprised of the entire PowerPoint including all four sections.
Learning objectives: Upon completion of this workshop, the student has acquired:  
· basic knowledge of research data
· knowledge of different search strategies and methods for searching for data
· basic knowledge of how to assess research data
· knowledge of conditions for reuse (licenses)
· skills in finding and navigating relevant research data using knowledge of search strategies.

[bookmark: _Toc1625284789]Scenario 2 – Searching for research data incorporated in a course
Duration: 45 minutes
Students’ prior knowledge: Students are expected to have limited knowledge of research data and data types. 
Teaching material: The purpose of this scenario is to provide bachelor and master students from all disciplines with hands-on experience in searching for research data when they need to collect data for their projects. The teaching material is intended as a 45-minute session in connection with other instruction on data management or similar topics. After a brief introduction, students will be presented with two data search strategies, along with an exercise based on these strategies.
Learning objectives: Upon completion of this workshop, the student has acquired:  
· basic knowledge of different search strategies and methods for searching for data
· knowledge of using repositories and search engines for data searching
· basic knowledge of how to assess research data
· knowledge of conditions for reuse (licenses).

Suggested content for Scenario 2:
· Slide 1: Searching for research data 
· Slide 3: Learning objectives (exclude the last learning objective for the 45-minutes scenario) 
· Slide 6: Data search - why?     
· Slide 7: What to expect when searching for data?
· Slide 8: No standardized search strategies
· Slide 9: Before you begin your search for data...
· Slide 10: Be critical of your sources
· Slide 11: Reuse - Licenses
· Slide 13: Search strategies – (Research) data can be searched for in ...
· Slide 19: Search strategies – Strategy 2 Repositories
· Slide 20: Strategy 2 – Search for research data in a repository – definition 
· Slide 21: Strategy 2 – Search for research data in a repository – Where can I find a repository?
· Slide 22: Strategy 2 – Search for research data in a repository – Example A: Zenodo
· Slide 23: Strategy 2 – Search for research data in a repository – Example A: continued  
· Slide 27: Search strategies – Strategy 3 Search engines
· Slide 28: Strategy 3 – Search engines and AI 
· Slide 29: Strategy 3 – Search engines and AI: Data Cite Commons and Google Dataset Search
· Slide 32: Strategy 3 – Search engines and AI: Example B: Google Dataset Search  
· Slide 33: Strategy 3 – Search engines and AI: Example B: continued
· Slide 41: List of resources – examples (handout)
· Slide 44: Exercises for Scenario 2: Repositories and Search engines

[bookmark: _Toc1360071391]Scenario 3 – Introduction to searching for research data
Duration: 15 minutes
Students’ prior knowledge: None
Teaching material: The purpose of this scenario is to introduce bachelor and master students from all disciplines to what (research) data are and how one can search for (research) data separately, as a supplement to a literature search and/or as inspiration for methodology. The introduction is intended to be embedded within existing teaching. The material can also be used to refer students to the 2-hour course offered as an Open Library Course (Scenario 1).
Learning objectives: Upon completion of this introduction, the student has acquired:  
· basic knowledge of research data
· knowledge of different search strategies and methods for searching for data
· basic knowledge of how to assess research data.

Suggested content for Scenario 3:
· Slide 1: Searching for research data
· Slide 5: Different types of data
· Slide 6: Data search - why?     
· Slide 7: What to expect when searching for data?
· Slide 9: Before you begin your search for data...
· Slide 13: Search strategies – (Research) data can be searched for in ...
· Slide 27: Search strategies – Strategy 3 – Search engines
· Slide 29: Strategy 3 – Search engines and AI: Data Cite Commons and Google Dataset Search
· Slide 32: Strategy 3 – Search engines and AI: Example B: Google Dataset Search  
· Slide 33: Strategy 3 – Search engines and AI: Example B: continued
· Slide 10: Be critical of your sources
· Slide 45: Advertisement for the 2-hour course in searching for data


[bookmark: _Toc1490562983]Appendix
Please see the following pages for handouts (to be used in the workshop). 

Appendix A: List of resources: examples of where to search

Strategy 1: Bibliographic databases (search for data in a bibliographic database with features designed specifically for data search).
· Dimensions: https://www.dimensions.ai/
· Mendeley Data: https://data.mendeley.com/
· Open Alex: https://openalex.org/
· Web of Science (Data Citation Index): https://www.webofscience.com/wos/woscc/basic-search 

Strategy 2: Repositories (search for data in a universal or discipline-specific repository or for a repository via a registry).  
· Dryad: https://datadryad.org/
· Figshare: https://figshare.com/
· Harvard Dataverse: https://dataverse.harvard.edu/   
· Mendeley Data: https://data.mendeley.com/ 
· Zenodo: https://zenodo.org/ 

Strategy 3: Search engines (search directly for data via search engines)
· DataCite Commons: https://commons.datacite.org/
· Google Dataset Search: https://datasetsearch.research.google.com/  
· OpenAIRE Explore: https://explore.openaire.eu/ (open linked research)


Strategy 4: Outside academia (search directly for data outside academia, e.g. NGOs)
· Climate trace: https://climatetrace.org/
· Danish National Archives (in Danish): https://www.sa.dk/find/ 
· European Social Survey (ESS) Data Portal: https://www.europeansocialsurvey.org/data-portal 
· ESA Climate Office: https://climate.esa.int/en/data/#/dashboard 
· HealthData.gov: https://healthdata.gov/ 
· Statistics Denmark: https://www.dst.dk/en/ or https://www.statistikbanken.dk/statbank5a/default.asp?w=1133
· World Health Organization (WHO) data: https://www.who.int/data 
· World Bank Data: https://data.worldbank.org/ 

Other:
· Re3data: https://www.re3data.org/ (registry of repositories)
· FAIRSharing: https://fairsharing.org/search?fairsharingRegistry=Database
· Libguide "Searching for research data": libguides.ruc.dk/datasearch/opendatasources


Appendix B: Logbook

Objective: Use this logbook to record information about your data search. The logbook should be sufficiently detailed to allow you (or someone else) to use it to reproduce your results. Adjust the keywords, filters and inclusion and exclusion criteria to fit the requirements of the database.
The logbook consists of two parts, the first of which to record your searches and the second to provide information about your found datasets/results.

Part 1: Searches
Please record your searches below.
	Repository/search engine 
	Keywords/search strings 

	No. of hits
	Profitable/useful search?
	Notes

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




Part 2: Found datasets/results
Please record your found items/results below.
	Databases (literature or data)/ repository/ organisation
	Access (open, personal or embargoed access)
	Notes (e.g., filters chosen, source of reference)
	Link or DOI to found datasets
	Date
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