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The FoSaMed project is an Erasmus+ project funded by the European Commission which 

aims to develop a joint Master’s Programme on Food Safety in Morocco. Running from 

January 2021 to January 2024, it brings together Moroccan HEIs promoting inclusive 

education through curriculum development and teacher education on food safety, 

namely Agronomic and Veterinary Institute Hassan II (IAV), National School of 

Agriculture (ENA), Ibn Tofail University (IBN) and Mohamed I University (UMP) that will 

receive the support of the project coordinator the University of Évora (UEVORA) 

together with the University of Barcelona (UB) and the Mediterranean Universities 

Union (UNIMED). 

 

Moroccan academics are trained on modern and innovative teaching methodologies in 

order to design a Master programme which 1) promotes the traditional Mediterranean 

diet 2) is associated to short food supply chains 3) promote an inclusive higher education 

by involving underprivileged groups, such as women, rural populations and refugees and 

giving them equal access to knowledge and opportunities. 
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1. Framework and Objectives  

 

Higher Education Institutions (HEIs) are expected to adapt and respond to political, economic, social 

and technological drivers in order to better understand the students' needs and improve their skills 

to face novel requests from markets and society. Overall, HEIs are evolving towards lecturing less 

and providing learning experiences more interactive, collaborative, integrative and practical. 

 

The objective of this document is to provide some learning strategies which may be integrated into 

classrooms in order to enhance student’s learning process. 

 

This document is part of WP3 - Training of Teachers, which has the following goals: 

• identification and transference of the best teaching practices; 

• improvement of learning processes; 

• analyse the technological and methodological framework; 

• implementation of international teaching methodologies; 

• upgrade technical skills; 

• share of knowledge on Food Safety between EU and Moroccan HEI partners. 

 

Information and strategies reported in this manual have been compiled during all the activities 

performed during the FoSaMed project within the framework of WP3, as a result of the 3 participatory 

face-to-face workshops performed (Workshop I held at the University of Barcelona 18-22 July 2022; 

Workshop II held at the University of Evora 25-29 July 2022, and Workshop III held at the Agronomic 

and Veterinary Institute Hassan II 17-21 July 2023; Figure 1), as well as the Online Modules 

developed by professors from University of Barcelona and University of Evora. During development 

of WP3, EU teachers and teachers and researchers from the 4 Moroccan HEIs have applied an 

interactive approach, exchanged their experiences and tested innovative learning methodologies. 

 

Thus, the main objective of this manual is to illustrate a selection of some of the best teaching 

practices and methods, to motivate teachers and researchers from all HEIs partners involved in 

FoSaMed to incorporate them to their classrooms, and to deep their knowledge on the teaching and 

learning processes in the framework of current challenges of higher education. A brief description of 

the basics of the Implementation of the European Higher Education Area (EHEA) is also included as 

an introductory section. At the end of the manual, a section on Teaching Resources which may be 

useful during for teaching purposes and which have been included in the Personalized Learning 

Environment (PLE) developed during WP3 has also been included. 
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Figure 1. Pictures of representative exchanged learning activities performed during face-to-face 

workshops (left, University of Barcelona; middle, University of Evora; right, Agronomic and Veterinary 

Institute Hassan II). 

 

2. Basics of the Implementation of the European Higher Education Area 

(EHEA) 

 

The creation of the European Higher Education Area (EHEA) has been promoted by the EU to 

promote the exchange and enrichment of the university communities of different nations and 

countries. This process began with the Sorbonne Declaration (1998), signed by the education 

ministers of France, Germany, Italy and the United Kingdom, and was consolidated and expanded 

a year later when the education ministers of 29 European countries signed the Bologna Declaration 

(1999) whose objective is the creation of such educational space to generate a cultural structure 

capable of providing society with the quality education necessary to face the challenges of the future. 
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The Bologna Declaration constituted the biggest challenge for the EU in the field of education, 

comparable to the establishment of the single currency. 

 

The adaptation to the EHEA has meant important changes not only in the curricular structure, but 

also in the teaching methodology. The teaching activity should be aimed at: 

 

• Highlight the active and responsible role of the student in their own learning process, which 

does not end with university studies and which must be lifelong learning. 

• Promote that the student develops the basic skills of the profession. 

 

This new teaching orientation implies the following challenges for the TEACHERS: 

 

• Develop the subject programs in accordance with the ECTS credit system, including both the 

face-to-face and non-face-to-face load of the student. Non-face-to-face load will also include 

activities which the student may perform autonomously but which are directed by the 

teacher’s instructions, and autonomous work of the student (Figure 2). 

• Define the objectives in terms of competencies (knowledge, skills and attitudes) that the 

student must develop. 

• Establish the appropriate methodology for the fulfilment of the proposed objectives and 

specify the activities with a very well defined and coordinated time schedule. 

• Give up the current scheme of providing the student with the maximum information on each 

subject, changing it for that of providing the basic knowledge so that the student can acquire 

complementary information on their own. 

• Use new ways of presenting information, where the visual component will predominate, and 

the use of computer tools. 

• Promote greater interaction with the student, based both on personal treatment and through 

computer networks. 

 

 

Figure 2. Different types of teaching activities based on Teacher (T) and Student (S) 

interactions. 
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For the STUDENT, the implementation of the EHEA means: 

 

• A more active participation in the learning process (self-learning). 

• A more conceptual learning and less based on memorization methods. 

• Search for information in books and databases (training in the analysis and exploitation of 

scientific documentation). 

• Teamwork and collaborative. 

• Improvement of communication skills. 

• Acquisition of the habit of systematic and constant daily work. 

 

In short, the Bologna Declaration and the EHEA requires a more dynamic and open mentality, with 

greater interaction between teachers and students, between teachers of different subjects, between 

different universities and between different European and non-European countries. It is therefore a 

great challenge and at the same time a great opportunity to improve our teaching work and adapt it 

to the new times and to the new society. 

 

3. Fundamentals of Best Teaching Practices   

 

In this manual, professors from UEVORA and UB summarize the 10 pillars of the best practices 

in science teaching which should be encouraged and emphasized to foster and improve higher 

education both at undergraduate and graduate levels. 

 

1. Active learning: Encouraging active participation and engagement of students in the 

learning process is an effective way to enhance their understanding and retention of the 

material. Active learning techniques such as group discussions, problem-solving exercises, 

hands-on activities, case studies, and instructor-led training can help students retain 

information better. 

2. Clear learning objectives: Communicating clear learning objectives and goals for each 

lesson or unit helps students understand what is expected of them and what they are working 

towards. 

3. Personalized learning: Providing personalized learning experiences that cater to the 

individual needs and interests of each student can help them stay engaged and motivated in 

the learning process. This can involve offering multiple paths for students to learn the material 

and giving them choices in how they demonstrate their understanding. 

4. Assessment and feedback: Regular assessment and feedback can help students 

understand their progress and identify areas for improvement. Giving prompt and 
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constructive feedback is crucial to help students understand their mistakes and guide them 

towards success. 

5. Technology integration: Integrating technology into the classroom can provide additional 

resources and tools for learning, such as interactive simulations, online discussions, and 

multimedia resources (e-Learning). 

6. Group Work: collaboration and teamwork: Encouraging collaboration and teamwork 

among students can foster a sense of community and help them learn from each other's 

strengths and weaknesses. 

7. Respectful and inclusive learning environment: Creating a respectful and inclusive 

learning environment where all students feel valued and supported can help them feel more 

comfortable sharing their thoughts and ideas and facilitate deeper learning. 

8. Continuous improvement: Regularly reflecting on teaching practices and seeking feedback 

from students and colleagues can help identify areas for improvement and enhance the 

quality of instruction. 

9. Critical thinking and problem solving: Foster critical thinking skills by presenting students 

with real-life scenarios and problems that require the application of best practices. Encourage 

them to analyse, evaluate, and propose solutions based on their knowledge of best practices. 

This approach helps students develop a deeper understanding of why certain practices are 

considered best and how to adapt them to different situations. 

10. Experiential learning (hands-on lab practices): Not only do lab classes provide students 

with an opportunity to make the links between theory and practice but they also often result 

in a better, more complete understanding of the concepts being studied. Lab classes provide 

a space for students to think, reflect, discuss, and address real world problems, all skills that 

our students will carry into their future education or careers. 

 

In addition, these guidelines also include a deeper description of a selection of practices and 

teaching methods, including examples and additional references, to encourage and help 

teachers to incorporate them in their classes. Despite many teaching practices and methods are 

good and valid for higher education, they can vary depending on the subject matter, the students, 

and the educational environment. Educational leaders must select the type of activity which are 

the best match for their current purposes. 

 

Being only a selection, this manual also seeks to motivate teachers to implement them into their 

classes and keep improving them over the courses, since it is important to continuously adapt 

and refine teaching practices based on the needs of the students and the learning environment. 
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3.1 Active Learning 

 

Learning is a constructing process and all research on people and on their brains shows that we 

learn by doing. Active learning is an educational approach that emphasizes student 

engagement, participation, and interaction in the learning process. In active learning, students 

are encouraged to take an active role in their own learning by participating in various activities, 

discussions, problem-solving exercises, and hands-on experiences. This approach contrasts 

with traditional passive learning, where students primarily receive information through lectures 

and readings without much opportunity for active involvement. 

 

Active learning encompasses a broad range of strategies, such as group discussions, peer 

teaching, debates, case studies, simulations, experiments, and collaborative projects, all 

designed with the aim of fostering critical thinking, problem-solving abilities, deeper 

comprehension of the subject matter, and better retention of information (Figure 3). This 

approach acknowledges the diversity of students' learning styles and preferences, striving to 

accommodate these differences by establishing dynamic and captivating learning environments. 

Extensive research has demonstrated that active learning can result in enhanced educational 

outcomes, heightened motivation, and a more enjoyable learning experience for students. 

 

Here are some of the most relevant choices available in the literature on active teaching: 

 

CONSTRUCTION SPIRAL 

The teacher asks a question, at a here-and-now level, for participants to write, share, and then 

co-construct an understanding. It uses a three-step learning cycle:  

1. Individual writing for 3-5 minutes in response to a provocation or disequilibrium 

2. Small group sharing in trios or pairs of those perspectives 

3. Whole class, non-evaluative compilation. What participants say goes up for all to see. 

Another question might emerge from that. The construction spiral is the method of choice when 

constructing understandings and concepts. 

 

ROUND 

Each person in turn expresses their point of view on a given topic, or passes, while others listen. 

The round elicits a range of viewpoints and builds a sense of safe participation. 

 

BRAINSTORM 

The teacher solicits and compiles for all to see alternative possibilities without making personal 

judgments. Used to generate ideas, encourage creativity, involve the whole group, and 
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demonstrate that people working together can tap into divergent perspectives that may be just 

emerging. (See more on brainstorming in section 3.2, Group Work). 

 

THINK-PAIR-SHARE 

Begin by having students individually work on a problem or reflect on a passage. Next, instruct 

them to compare their responses with a partner and collaborate on a joint solution to share with 

the entire class. While students engage in group discussions, circulate around the room to 

answer questions, pose further questions, and ensure groups remain on track. 

 

INTERACTIVE LECTURE 

Incorporate interactive activities into lectures, breaking them up at least once per class to allow 

all students to engage directly with the material. Activities may include observing and interpreting 

images, analysing graphs, performing calculations and estimations, and more. 

 

PAUSE FOR REFLECTION/CLARIFICATION 

This straightforward approach promotes "active listening." During a lecture, especially after 

highlighting a significant point or explaining a critical concept, pause your presentation and give 

students a moment to reflect on the information. After the pause, inquire if anyone requires further 

clarification. Encourage students to revisit their notes and pose questions about what they have 

recorded up to that point. 

 

LARGE-GROUP DISCUSSIONS 

In class, students engage in a discussion centred around a reading, video, or problem. The 

instructor may compile a set of questions to guide and enhance the discussion. 

 

EXPERIENTIAL LEARNING BY FIELD TRIPS 

The teacher arranges field trips that provide students with opportunities to witness and engage 

with real-world applications of the theories and concepts covered in the course. 

 

ROLE PLAYING, SIMULATIONS AND GAMES 

By creating circumstances that are momentarily real, learners can practice coping with stressful, 

unfamiliar or complex situations. Simulations and games, with specific guiding principles, rules, 

and structured relationships, can last several hours or even days. 

Encourage students to enact specific roles or positions to gain a deeper understanding of the 

concepts and theories being discussed. Role-playing exercises can range from simple scenarios 

to more complex simulations. 
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SELF-ASSESSMENT 

Students are provided with a quiz (usually not counted toward their grade) or a checklist of 

concepts to assess their comprehension of the topic. Concept inventories or similar resources 

can be utilized at the start of a semester or chapter to assist students in recognizing any 

misconceptions they may have. 

 

PEER REVIEW 

Assign students an individual homework assignment or a short paper. On the day the assignment 

is due, students submit one copy to be graded by the instructor and one copy to their designated 

partner. Each student then reviews their partner's work, offering critical feedback, and making 

necessary corrections in content and/or grammar, depending on the assignment's nature. 

 

CASE STUDIES 

Utilize real-life narratives that recount events in communities, families, schools, industries, or 

individuals' lives to prompt students to integrate their classroom knowledge with real-world 

situations, actions, and consequences. 

 

WRITING IN CLASS –– “MINUTE PAPER” 

At a suitable moment during the lecture, instruct the students to retrieve a blank sheet of paper. 

Next, present the topic or question you'd like them to focus on. For instance: "Today, we covered 

topics related to foodborne diseases. Within two minutes, jot down as many significant pathogens 

and prominent diseases as you can recall." 

 

JIGSAW  

Divide a broad topic into smaller, interconnected components, much like pieces of a puzzle. 

Assign each team member to become an expert on a different component. After each individual 

has mastered their part, they teach the other team members about their respective piece. 

Ultimately, as each team member finishes teaching, the puzzle is reassembled, and everyone 

on the team gains insight into each piece's importance within the larger context. (See more on 

Jigsaw in section 4.2). 

 

PEER TEACHING 

By explaining conceptual relationships to others, tutors define their own understanding. 

• Question Pairs — learners prepare for class by reading an assignment and generating 

questions focused on the major points or issues raised. At the next class meeting pairs are 

randomly assigned. Partners alternately ask questions of each other and provide corrective 

feedback as necessary. 
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• Learning Cells — Each learner reads different selections and then teaches the essence of 

the material to his or her randomly assigned partner. 

 

Figure 3: Active learning techniques by complexity and classroom time commitment (University 

of Michigan https://utexas.app.box.com/s/ak25zs8337wt8x8xpmqi206nnhpa5ltp). 

 

FURTHER READINGS ON ACTIVE LEARNING 

Websites 

• Cal State LA http://www.calstatela.edu/dept/chem/chem2/Active/  

• Tom Drummond – Resources & Writing https://tomdrummond.com/helping-other-adults/  

• University of Texas at Austin https://moody.utexas.edu/centers/center-advancing-

teaching-excellence/best-practices-teaching-learning  

Dissemination and scientific publications 

• Boysen et al. 2016.Multigenerational Challenges and the Future of Graduate Medical 

Education. Ochsner J16(1):101-7.   

• Datta et al. 2020. Simulation-based enhancement of learning: The case of food safety. J 

Food Sci Educ. 19:192–211. https://doi.org/10.1111/1541-4329.12199      

• Eckleberry-Hunt et al. 2018. Is Medical Education ready for Generation Z. J Grad Med 

Ed 10(4):378-381. doi: 10.4300/JGME-D-18-00466.1 

• Wiltbank et al. 2019. Student perceptions and use of feedback during active learning: a 

new model from repeated stimulated recall interviews, Assessment & Evaluation in 

Higher Education, 44:3, 431-448, DOI: 10.1080/02602938.2018.1516731 

 

https://utexas.app.box.com/s/ak25zs8337wt8x8xpmqi206nnhpa5ltp
http://www.calstatela.edu/dept/chem/chem2/Active/
https://tomdrummond.com/helping-other-adults/
https://moody.utexas.edu/centers/center-advancing-teaching-excellence/best-practices-teaching-learning
https://moody.utexas.edu/centers/center-advancing-teaching-excellence/best-practices-teaching-learning
https://doi.org/10.1111/1541-4329.12199
https://doi.org/10.1080/02602938.2018.1516731
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3.2 Group Work 

 

Many active learning practices and methods involve group work and collaboration among 

students. Since most future jobs will be based in team work, including group work activities in 

learning processes is essential to prepare students for their future professional life and career. 

Encouraging collaboration and teamwork among students can foster a sense of community and 

help them learn from each other's strengths and weaknesses. However, teamwork is not 

straightforward and in order for teachers to successfully introduce students to group work, there 

are some techniques and strategies which will make this process more effective. Some of these 

are among the essential tools for group work, such as brainstorming, inclusive communication, 

setting objectives, managing expectations and dealing with conflicts. 

 

Let’s see the most important aspects of these tools: 

 

BRAINSTORMING 

Brainstorming is a quick and effective method for generating ideas that can be used to solve the 

most challenging problems faced by a group. Brainstorming eliminates silence, which often 

prevails when a group is stuck because it allows each group member to share their ideas and 

opinions in a comfortable environment without feeling judged by others. 

 

It can be used to address any type of problems faced by the group, such as: 

• Developing a project theme. 

• Deciding which roles each member should adopt.  

• Determining how results should be presented. 

• Generating ideas on topics to be discussed. 

• Creating a timeline for the work. 

• Seeking solutions to group operation conflicts. 

• Solving complex problems. 

 

Brainstorming may not be the best solution when: 

• The problem has only one or two possible solutions. 

• There is a high level of tension within the group. 

• Group members have frequent disputes over idea ownership or group control. 

• The problem involves individuals. 

• The group is very large. 

• The problem is not well-defined. 
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Tips to make brainstorming effective 

• Do not judge others' ideas. This can intimidate peers and create tension in the group. 

• Key is open-mindedness and open communication among members. 

• Practice listening skills. Focus on the ideas of the person speaking, rather than thinking 

about what you will say next. 

• Encourage creativity and innovative thinking. Have someone in the group propose "crazy" 

ideas to work from. 

• Do not claim ownership of ideas. 

• Building upon others' ideas can help generate exciting and unique solutions. 

• Encourage all group members to participate. Even if someone thinks they have no original 

ideas, they can help develop others' ideas. 

• Do not stop brainstorming too soon. Some individuals may take longer to adapt to the 

brainstorming dynamics. 

• Be realistic about the feasibility of some ideas. Do not spend time exploring ingenious but 

implausible solutions. 

• Set a reasonable time limit for each brainstorming session. 

• There are no bad ideas. The only bad solution is silence. 

 

INCLUSIVE COMMUNICATION 

Communication plays a crucial role in human interactions, but it can pose significant challenges 

within groups. Misunderstandings among members can have detrimental effects on group 

dynamics. Hence, it is vital to be mindful of how and what we communicate. 

Tensions and Defensive Attitudes: When a group member experiences tension and displays 

defensiveness, their ability to contribute, share ideas, resolve conflicts, feel included, and 

maintain a positive attitude is compromised. Therefore, it is essential for group members to 

understand how they can foster an open and positive atmosphere. 

 

Tension and defensive attitudes increase when: 

• People are prevented from expressing their ideas. 

• Some members do not want to listen or reject the validity of others' ideas. 

• People feel they are being judged or evaluated by others. 

• Some people act or speak with superiority. 

• Individuals do not trust the group enough to share their feelings or ideas. 

• Ideas are poorly developed due to a lack of clear and open communication. 

• In some individuals, verbal cues are not congruent with non-verbal cues. 
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Feedback 

When done appropriately, feedback (comments and opinions about others' proposals) allows 

group members to clarify ideas, promote group cohesion, refine communication skills, and 

provide verbal and non-verbal support to peers. However, when used improperly, feedback can 

lead to a defensive and closed attitude among group members. 

 

Feedback is useful when: 

• It is given immediately after the comment or idea has been presented. 

• It focuses on the person giving the feedback (phrases like "I think your idea is..." or "In 

my opinion, you should consider..."). 

• It is not degrading to the person receiving the feedback. 

• It focuses on the positive aspects of the idea presented. 

• It suggests improvements. 

• It describes ideas without passing judgment. 

 

Feedback can be harmful when: 

• It judges the person or the idea. 

• It is given with the intent to control the conversation. 

• It is given with the intent to make the person who gave the idea feel inferior. 

• It aims to elevate your position within the group. 

• It focuses on the negative aspects of the idea. 

 

The Art of Listening 

Listening and hearing are different things. Hearing is a passive action. In contrast, listening 

involves an active interpretation of what is being heard. By avoiding negative behaviours when 

listening to others, we can become active listeners, capable of engaging in interactive, effective, 

and productive discussions. Active listening is facilitated when the listener: 

• Focuses on what the person speaking is saying, rather than their appearance or way of 

speaking. 

• Makes mental connections between what is being said and their own experiences. 

• Listens with an open mind. 

• Looks for points of agreement with the speaker, not just areas of disagreement. 

• Provides positive feedback to the speaker. 

• Mentally reformulates what they believe the other person is saying. 

Active listening is hindered when the listener: 

• Jumps to conclusions before the speaker has finished. 
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• Focuses on people's appearance and how they say things, rather than what they are 

saying. 

• While listening, is thinking about what they will say when it's their turn. 

• "Zones out" from time to time or thinks about unrelated issues. 

 

MANAGING EXPECTATIONS 

In a group, members have their own expectations, and discussing these expectations and 

establishing operational rules helps clarify acceptable behaviours. Groupmates typically expect 

reliability, respectfulness, and reasonableness from one another, including fulfilling 

commitments, showing respect to others and the project, and approaching challenges with an 

open mind and objective assessment of capabilities.  

Unrealistic expectations and goals lead to conflicts and disappointments in the group. 

 

Examples of operating rules: 

• Everyone must arrive on time for all meetings. 

• At the beginning of each meeting, each member will give a brief progress report on their 

part of the work.  

• Everyone can set their own deadlines for tasks, but everyone must meet them. 

• All group decisions will be made by consensus. 

• If a conflict arises, it will be addressed as a group problem, not as a personal matter. 

There will be no personal attacks among group members.  

• You should be honest and open in expressing opinions and disagreements. 

• If you have an issue with someone in the group, talk to them about it instead of discussing 

it with someone else in the group. 

 

Behaviours that facilitate the smooth functioning of the group: 

• Being punctual.  

• Listening (instead of simply waiting for our turn to speak). 

• Being clear. 

• Being positive. 

• Being open to new ideas and suggestions. 

• Being honest. 

• Having a sense of humour. 

• Supporting the group's decisions. 

• Participating in group discussions and decisions. 

• Having conversations instead of giving lectures. 

• Treating others the way you expect to be treated. 
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• Challenging ideas with which you disagree. 

 

Behaviours that hinder smooth functioning: 

• Being critical and negative. 

• Attacking group members. 

• Ignoring or interrupting others. 

• Having hidden agendas regarding the project. 

• Disconnecting from the rest.  

• Judging others' ideas or opinions. 

• Dominating discussions. 

• Being dishonest. 

• Systematically questioning everything. 

 

DEALING WITH CONFLICTS 

Conflicts are inevitable and often painful, but they are also an essential part of group dynamics. 

There are many situations that can cause conflict within a group. These conflicts can either be 

harmful or beneficial to the group, depending on how they are addressed. Ignoring conflicts within 

groups can lead to a decline in communication and effectiveness. Confronting conflicts, on the 

other hand, can resolve issues and improve communication within the group. 

 

Conflicts can arise when one or more group members: 

• Have unmet expectations. 

• Are tired, stressed, or frustrated.  

• Lack complete information about the project. 

• Don't feel involved in discussions and group decisions. 

• Focus on discrepancies in personal beliefs. 

• Judge the ideas of others. 

• Engage in personal attacks on other group members. 

• Fail to acknowledge the ideas of others. 

• Allow personal differences to interfere with the group. 

• Attempt to control discussions and decisions. 

 

A conflict can be beneficial for a group because it: 

• Forces group members to develop strong arguments to support their ideas. 

• Exposes the group to multiple points of view. 

• Allows individuals to express their frustrations. 

• Promotes creative thinking. 
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• Can lead the group to develop innovative ideas. 

• Forces group members to critically analyse situations and ideas. 

• Helps maintain a balance of power within the group. 

 

Examples of Common Conflicts 

“No one understands what I mean...” 

Problem: The group does not practice active listening, and the ideas and opinions of some 

members are not being considered. 

Solution: Allocate sufficient time for everyone to present their ideas and paraphrase them to 

ensure mutual understanding. 

 

“Everyone has their solution, and no one is willing to compromise...” 

Problem: The group is focused on competition rather than problem-solving. 

Solution: Conduct a brainstorming session in which all ideas are presented and considered. Use 

a problem-solving method to determine which of the solutions meets the problem's needs. 

 

“I can't understand how they came up with that idea...” 

Problem: The group does not dedicate enough time to discussing ideas, and ideas are not 

critically analysed. 

Solution: Allocate time for each member to thoroughly explain their idea and how it can help 

solve the problem. Assign someone the role of a "devil's advocate" to challenge proposed ideas. 

 

“One of the group members and I have opposing ideas on almost everything...” 

Problem: Personal differences are affecting the group. 

Solution: Appoint a facilitator to ensure that the discussion focuses on the problem and the 

group's tasks, and that everyone has an opportunity to speak. Listen to everyone's ideas with an 

open mind. 

 

Tips to avoid conflicts 

The key to avoiding conflicts is to understand, identify, and avoid behaviours that create a tense 

working environment: situations that can turn a simple disagreement into an explosive situation. 

Some of these behaviours to avoid include: 

• Dominating the discussion. 

• Interrupting others. 

• Judging others' opinions or ideas. 

• Ignoring others' opinions or ideas. 

• Being unwilling to consider others' points of view. 
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• Not approaching things with an open mind. 

• "Disconnecting" from the group. 

• Prejudging others. 

• Not completing the work assigned to you. 

• Verbally attacking others. 

• Being critical and negative. 

• Being dishonest with the group. 

• Not taking other group members seriously. 

• Attempting to control the group or the project. 

• Placing oneself in a position of superiority or authority. 

• Being hesitant to try new things in front of the group. 

• Abandoning the group or any of its objectives. 

 

Tips for resolving conflicts  

Since conflicts are inevitable in group dynamics, they sometimes arise despite the best intentions 

of each member. Therefore, it's important to learn how to deal with conflicts. 

• Address the conflict as soon as it appears. Ignoring it won't make it go away; instead, it 

will likely escalate. 

• Allow each group member to explain their side of the story. The conflict may be resolved 

simply by helping each person understand how others perceive the situation. 

• Don't allow personal attacks. Focus on the conflict and its causes, not on individuals. 

• Take enough time to discuss the issue. Don't rush to make decisions. 

• When tension escalates, take a break from the discussion to gain perspective on the 

matter. 

• Look for the root causes of the conflict. You can't resolve a problem without first 

understanding its nature. 

• If the group can't find a way to resolve the issue, it's time to seek the assistance of 

someone outside the group who may be more objective, such as a teacher or a member 

of another group. 

 

Some examples of how to deal with certain problems: 

Frustration regarding the project's size or lack of progress  

Problem: Members feel overwhelmed and frustrated by the project.  

Solution: Break the project down into smaller components and set reasonable goals so everyone 

can see progress. 

 



20 
 

 

Constant discussions about what the group should do 

Problem: Everyone has a different idea about what should be done.  

Solution: Establish operating rules and agree on project objectives. 

 

Imbalanced participation by different members  

Problem: The group is dominated by one or two members.  

Solution: Assign rotating roles so that everyone has a chance to lead the group. 

 

Divergent discussions unrelated to the project  

Problem: The group spends too much time socializing.  

Solution: Establish an agenda and stick to it. 

 

SETTING OBJECTIVES 

The group's objectives are very important because they focus the group's efforts and serve as a 

source of motivation. They give each member a role in the group and help the group meet its 

members' needs. They also help verify that the group is functioning effectively. 

 

Good objectives are: 

• Specific. Specific objectives describe concrete and concise needs and desires, and they 

are not vague generalizations about the project. Bad example: create a program with an 

attractive data output. 

Good example: create a program in which the resulting graphs are displayed in colours, 

similar to the examples on page 30 of the book. 

• Perceived as challenges. Objectives that are perceived as challenges inspire group 

members to work harder because they are more complex and require a higher level of 

commitment. Bad example: implement the basic algorithm (the one found in all 

textbooks). Good example: implement the algorithm that recently appeared in the 

research journal (the most efficient known, albeit somewhat sophisticated). 

• Achievable. Realistic and achievable objectives install a sense of accomplishment and 

confidence in group members because they can see the positive results of their work. 

Bad example: the program must anticipate any possible data input error and work 

correctly in all cases. Good example: the program must work correctly for the three or 

four typical errors that a user may make in data input. 

 

PROBLEM SOLVING 

Often, groups encounter a problem that they either ignore or hastily solve in the first way that 

comes to mind. However, it's important for groups to thoroughly consider the problems they 
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encounter because ignoring them or resolving them poorly can have serious consequences. 

There are various problem-solving methods. The most important thing is that the group takes the 

time to analyse the problem at the right moment and in depth. 

 

The seven-step method 

1. Define the problem so that everyone involved understands what needs to be resolved. 

2. Develop or revise a list of characteristics that the solution should have. What should a 

satisfactory solution fulfil? The answer to this question will facilitate the evaluation of 

possible solutions. 

3. Generate possible ideas using the brainstorming technique. This may be one of the 

longest and most challenging steps. Group members should be as creative as possible 

in this step. 

4. Review possible solutions and eliminate those that are not viable or do not meet the 

characteristics established in step 2. If all possible solutions are eliminated, return to step 

3. 

5. Select a solution or combination of solutions and establish a plan (including a timeline) to 

implement it. If the plan is feasible, proceed. If it is not, try another solution. 

6. Develop the solution. 

7. Evaluate the progress of the solution and make necessary alterations to the plan. 

 

The PMI method 

The initials PMI stand for "Plus-Minus-Interesting." It is a method developed by Edward de Bono 

and is very effective for evaluating possible solutions. 

1. Define the problem. This is always an important step in solving the problem effectively. 

2. Prepare a table with three columns labelled "Plus," "Minus," and "Interesting." Make sure 

everyone can see this table. 

3. In the "Plus" column, write all the possible benefits of a particular action or decision. In 

the "Minus" column, write all the drawbacks. In the "Interesting" column, write all the 

consequences that can be anticipated, both positive and negative. 

4. Assign a positive or negative score to each item in the table and sum them up. You may 

need to go through this process for different possible actions or decisions. 

5. When you have a solution that has produced a positive sum, develop it. 

6. And, as always, evaluate progress and make alterations if necessary. 

 

The SWOT method 

SWOT stands for Strengths, Weaknesses, Opportunities, and Threats. It is effective for 

evaluating or modifying possible solutions. 
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1. The first step is to define the problem. 

2. Prepare a table with 4 columns: strengths, weaknesses, opportunities, and threats. In 

each column, write responses to the following questions:  

• Strengths: What are the advantages of the solution? Why is it a good solution? 

• Weaknesses: What are the problems with the solution? How can it be improved? 

• Opportunities: What positive consequences can the solution have? How can this 

solution help the group?  

• Threats: Is there anything that could hinder or make this solution impossible? 

Does this solution fit the project's requirements? 

3. Once possible solutions have been analysed and evaluated, choose one, implement it, 

and evaluate progress. 

 

FURTHER READINGS ON GROUP WORK 

• Heylings & Tariq. 2001. Reflection and Feedback on Learning: A strategy for 

undergraduate research project work. Assessment & Evaluation in Higher Education 

26(2):153-64, DOI: 10.1080/02602930020021995. 

• Maiden & Perry. 2011. Dealing with free‐riders in assessed group work: results from a 

study at a UK university. Assessment & Evaluation in Higher Education 36(4):451-

64, DOI: 10.1080/02602930903429302. 

• Michaelsen, L.K.; Knight, A.B. y Fink L.D. Team-Based Learning: A Transformative Use 

of Small Groups in College. Westport: Praeger Publishers 2002. 

• Tucker. 2014. Sex does not matter: gender bias and gender differences in peer 

assessments of contributions to group work. Assessment & Evaluation in Higher 

Education 39(3):293-309, DOI: 10.1080/02602938.2013.830282. 

• Zamecnik et al. 2022. The cohesion of small groups in technology-mediated learning 

environments: A systematic literature review. Educational Research Review, Volume 35, 

100427, ISSN 1747-938X, https://doi.org/10.1016/j.edurev.2021.100427. 

(https://www.sciencedirect.com/science/article/pii/S1747938X21000506) 

 

https://doi.org/10.1080/02602930020021995
https://doi.org/10.1080/02602930903429302
https://doi.org/10.1080/02602938.2013.830282
https://doi.org/10.1016/j.edurev.2021.100427
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3.3 Hands-on experiential learning: best practices in laboratory teaching  

 

Experiential learning may be understood as a broad umbrella term to cover a wide variety of 

approaches to learning by doing. When it comes to teaching science, laboratory classes are 

regarded as an essential part of student’s training. Lab practices serve a number of important 

functions, which include: 

 

• help students connect theory with practice but also lead to a deeper and more 

comprehensive understanding of the subject matter; 

• to give students hands-on experience in choosing and using common scientific 

equipment appropriately; 

• to develop motor skills in using scientific tools; 

• to give students an understanding of the advantages and limitations of laboratory 

experiments; 

• to enable students to see science ‘in action’; 

• to enable students to test hypotheses or to see how well concepts, theories, procedures 

actually work when tested under laboratory conditions; 

• to teach students how to design and/or conduct experiments; 

• to offer students a space to think, reflect, discuss, and tackle real-world problems, skills 

that will benefit them in their future education and careers. 

 

TEACHING TIPS BEFORE AND DURING THE LABORATORY SESSIONS 

To ensure an effective and enjoyable lab experience for both teachers and students, preparation 

is key. Here are some preparatory tips that can enhance the quality of lab sessions, promoting 

to create a more effective and engaging learning experience: 

1. Clarify Learning Objectives 

Begin by clearly defining the learning objectives for your course and relate them to the 

specific lab activity. Course competencies serve as a valuable starting point. 

2. Assign Pre-Lab Activities 

Consider assigning pre-lab tasks, such as reading materials and pre-lab questions, that 

establish strong connections between the lab work and theoretical concepts. Ensure that 

students have access to these materials well before the lab session. 

3. Familiarize Yourself 

If you're teaching the lab for the first time, it's highly beneficial to perform the lab activity 

yourself beforehand. This allows you to anticipate the questions students may ask. Lab 

technicians, if available, can provide valuable assistance and insights. 
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4. Prepare a Pre-Lab Talk 

Before the lab session, deliver a pre-lab briefing. Introduce the lab activity, the equipment to 

be used, and the calculations, analyses, and concepts involved. Clearly outline the purpose, 

hypotheses, methods, potential results, and safety precautions. Discuss your expectations 

for the lab reports and share your grading criteria in advance. If students do not have access 

to a lab report rubric or template, consider providing one to help them understand critical 

aspects of the assignment. 

5. Involve Students in Explanations 

Encourage student involvement in explaining the lab activity. For example, you can have a 

group of students demonstrate the experiment or set up materials for their peers. Rotate this 

responsibility among different groups to ensure everyone participates. 

 

POST-LABORATORY FOLLOW-UP 

Follow-Up Discussion  

At the conclusion of the lab session or at the start of the next class, encourage students to engage 

in discussions about their experiences. Prompt them to reflect on what went smoothly, what didn't 

go as expected, any surprising aspects of the lab activity and results, and their discoveries. 

Encourage them to summarize, synthesize, and draw generalizations from their findings, 

emphasizing how the lab activity and its outcomes align with the overarching course theories, 

concepts, and principles. 

For experiments that involve result tabulation or statistical analysis, consider exploring the 

following questions: 

• How did experimental observations vary among different groups? 

• How do these student observations correlate with established scientific theories? 

• What is the historical context and development of the applicable theories? 

• How do these theories relate to the lecture material and real-life applications? 

• What implications could these discoveries have on other systems? 

 

Reporting Results 

In addition to helping students acquire skills valuable in both the workplace and further education, 

lab reports serve as effective tools for reinforcing learning from experiments. Writing is a crucial 

method for comprehending and sharing ideas while identifying gaps in understanding. Moreover, 

lab reports provide teachers with tangible feedback on student learning, allowing for the 

identification and resolution of misconceptions or misunderstandings in class. 

To ensure that lab reports serve as effective learning tools: 
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• Ensure that your grading criteria align with course policies. Provide students with a 

marking rubric to streamline the grading process and offer insights into the most crucial 

aspects of lab activities. 

• Assess whether students comprehended the lab, identifying any widespread 

misunderstandings. 

o Evaluate if students drew reasonable conclusions from their collected data. 

o Recognize and reward creative and logical yet unconventional applications of 

principles. 

• Read and assess lab reports promptly, delivering coherent feedback. 

o Assist students in improvement by highlighting how they can enhance their work. 

o Concentrate feedback on specific areas rather than providing general comments 

on the entire report. 

 

FURTHER READINGS ON EXPERIENTIAL LEARNING 

• Antunes. 2016. Stimulating Participation and Learning in Microbiology: Presence and 

Identification of Bacteria from Student's Hands. J Food Sci Educ 15: 51-55. 

https://doi.org/10.1111/1541-4329.12083 

• Vusi Vincent Mshayisa, et al. 2021. Flipped laboratory classes: Student performance and 

perceptions in undergraduate food science and technology. J Food Sci Educ 20:208–20. 

https://doi.org/10.1111/1541-4329.12235 

 

3.4 Assessment and Feedback (versus Evaluation)  

 

A major pillar on active learning in higher education relies on performing student’s assessments 

and providing feedback to them, so that they can gain awareness of their learning process. 

Regular assessment and feedback can help students understand their progress and identify 

areas for improvement. Giving prompt and constructive feedback is crucial to help students 

understand their mistakes and guide them towards success. However, higher education also 

requires student’s evaluation in order to corroborate what the student has learnt. The difference 

between assessment and evaluation lies within the intent of use (Figure 4). While assessment 

is a training activity intended to teach, evaluation is an accrediting activity intended to certify that 

the learning process has taken place.  
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Assessment (feedback) Evaluation 

Formative Summative 

Reinforcement or correction with explanation  A measurement of the student’s 

knowledge 

Keep students on course to meet goals Comparison with other student’s 

performances 

Allow students to make changes to meet goals Often mistaken for feedback 

Non-judgemental, specific and descriptive Judgement based on comparisons to 

peers or norms 

Brief Formal 

Like coaching Like scoring 

 

Figure 4. Main different features between assessment and evaluation. 

 

The selection of which assessment methods are most appropriate in a subject is influenced by 

many factors: the intended learning outcomes, the discipline and related professional standards, 

the context of the course and its relationship to other courses, the level of the students' studies, 

the characteristics of the students, the resources available, the way the course is delivered, 

among many, many other aspects. The type of assessment and evaluation determines how the 

student will study and prepare for them, and eventually, how the student will learn. 

 

Integrating technologies, such as MOODLE, into assessment can provide opportunities to 

enhance student experiences and diversify the range of options available for students to learn 

and demonstrate their learning. Likewise, technologies allow teachers to reconsider teaching-

learning approaches, introduce innovative assessment methods and improve the effectiveness 

and efficiency of assessment. 

 

FURTHER READING ON ASSESSMENT AND EVALUATION 

• Assessment & Evaluation in Higher Education. Taylor & Francis. Journal available at  

• Boud D & Falchikov N. 2007. Rethinking Assessment in Higher Education Learning for 

the Longer Term (1st Ed). Routledge Taylor & Francis. ISBN 9780415397797 

• Secolsky Ch & Denison DB. 2017. Handbook on Measurement, Assessment, and 

Evaluation in Higher Education (2n Ed). Routledge Taylor & Francis. ISBN 

9781138892156 

 

https://ubarcelona-my.sharepoint.com/personal/susanaguix_ub_edu/Documents/UB/FoSaMed%20(Best%20Teaching%20Guidelines)/•%09https:/www.tandfonline.com/toc/caeh20/current
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4. Selected Examples of Teaching Methods 

 

4.1 Flipped Classroom 

 

The "Flipped Classroom Teaching" approach is an instructional method where the traditional 

roles of classroom activities and homework assignments are reversed or "flipped." In a typical 

classroom, students learn new content through lectures during class time and then reinforce their 

understanding through homework or assignments outside of class. In a flipped classroom, this 

sequence is inverted. 

 

Here are the 10 key aspects of the flipped classroom method: 

 

1. Pre-Class Content Delivery 

In a flipped classroom, students are typically assigned pre-class work to review new 

content independently. This can include watching video lectures, reading textbooks, or 

exploring online resources. This allows students to gain a basic understanding of the 

material before coming to class. 

2. Active Learning in Class 

The primary focus of class time in a flipped classroom is on active learning activities. 

Instead of passively listening to lectures, students engage in discussions, problem-

solving, group projects, and other interactive activities. This hands-on approach 

encourages deeper understanding and application of the material. 

3. Individualized Pace 

Students have the flexibility to consume pre-class content at their own pace, which can 

be particularly beneficial for learners with different abilities and learning styles. They can 

pause, rewind, or re-watch videos as needed to grasp the material. 

4. Teacher as Facilitator 

In a flipped classroom, the teacher's role shifts from being the primary source of 

information to that of a facilitator and mentor. Teachers guide discussions, provide 

clarification, and offer support to help students make sense of the content and apply it 

effectively. 

5. Immediate Feedback 

With the teacher present during active learning activities, students can receive immediate 

feedback on their understanding and performance. This real-time feedback can help 

identify and address misconceptions promptly. 
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6. Increased Student Engagement 

The active learning environment in a flipped classroom often leads to increased student 

engagement. Students are more likely to participate in discussions, collaborate with 

peers, and take ownership of their learning. 

7. Flexibility 

The flipped classroom method is adaptable to various subjects and grade levels. It can 

also be implemented in both physical and online learning environments, making it 

versatile for different educational contexts. 

8. Technology Integration 

Flipped classrooms often rely on technology for content delivery and communication. This 

can include video creation and sharing platforms, learning management systems, and 

online discussion forums. 

9. Preparation for Lifelong Learning 

The flipped classroom method encourages students to take responsibility for their own 

learning, promoting skills such as self-motivation, time management, and independent 

research—all of which are valuable for lifelong learning. 

10. Assessment and Evaluation 

Assessment methods may need to be adjusted to align with the flipped classroom 

approach. This might include a shift towards more formative assessments, peer 

evaluations, and project-based assessments that reflect the emphasis on active learning. 

 

In its evolution towards flipped learning, teachers adapt to these conditions by introducing more 

learning activities, formative assessment, and collective feedback in class. As a result, their 

teaching methods gradually change. In the flipped classroom environment, students' learning 

habits also transform, motivated by the new educational environment. In this new learning 

environment, students discover how to learn by studying and autonomously resolving their own 

doubts. Students also learn to reflect on their own learning process and the best ways let 

teachers know about their struggles. 

 

Implementing a flipped classroom successfully requires careful planning, effective use of 

technology, and ongoing assessment of its impact on student learning outcomes. When done 

well, it can enhance student engagement and promote a deeper understanding of the subject 

matter. However, it's important to recognize that the effectiveness of the flipped classroom may 

vary depending on the specific context and the needs of the students. This can be solved by 

selecting the right flipped learning method. Three of the flipped learning methods most valued by 

experts in the field include the following: (1) Team-based learning (TBL); (2) Just-in-time teaching 

(JiTT); and (3) Peer instruction. Of them, a brief description of JiTT method is further developed 
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below. Further detailed information of all of them may be found in selected readings (Michaelsen, 

Knight, and Fink, 2002; Novak, Gavrin, Christian, and Patterson, 1999; and Mazur, 1997, 

respectively).  

 

Just-in-time teaching (JiTT) method 

This methodology was devised by Professor Gregor Novak, who led a group of physics 

professors at Purdue University in Indiana. The aim of this methodology is to encourage students 

to study before class and communicate their difficulties and questions to the teacher. In exchange 

for their preparation work, we empower our students with the decision-making power to influence 

what is covered and practiced in class. Just-in-time teaching gets its name because the teacher 

restructures their class based on the interests or comprehension needs which they identify in 

their students and that students convey to them (just in time) in the form of responses to pre-

study check-in quizzes. 

 

The Just-in-Time (J-i-TT) methodology uses online communication through the web between the 

teacher and students to encourage the communication of information to be learned and to receive 

reports on the difficulties that students have in understanding it. This bidirectional communication 

fosters mutual knowledge between teachers and students of their intentions and difficulties, 

making it easier for the teacher to adapt their teaching to the students' challenges and tailor their 

explanations and exercises based on the most prevalent doubts of their students. Preparing and 

communicating before class allows for time savings in delivering or explaining the material to be 

learned and dedicating more class time to activities in which students will be the active 

protagonists of what happens in class. Furthermore, thanks to pre-study, students are much 

better prepared to actively participate in class by answering questions or solving problems and 

cases. 

 

The process in J-i-TT begins with the teacher electronically sending the materials to be learned 

and asking students to study these materials, which were originally electronic documents but can 

now include videos and screencasts. The teacher requests that, after attempting to understand 

these materials, students respond to pre-study check-in quizzes and inform the teacher about 

what they find most interesting and important, what should be explored further in class, what they 

find most challenging to understand, and their most pressing doubts. With this feedforward from 

the students, the teacher redesigns their teaching just in time before starting to deliver it (Figure 

5). 
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Figure 5. A schematic diagram of information flow during the learning process by the JiTT 

method. 

 

FURTHER READINGS ON FLIPPED LEARNING 

• Khe Foon Hew, Shurui Bai, Phillip Dawson, Chung Kwan Lo. Meta-analyses of flipped 

classroom studies: A review of methodology. Educational Research Review. Volume 33, 

2021, 100393, ISSN 1747-938X, https://doi.org/10.1016/j.edurev.2021.100393. 

(https://www.sciencedirect.com/science/article/pii/S1747938X21000166) 

• Michaelsen, L.K.; Knight, A.B. y Fink L.D. Team-Based Learning: A Transformative Use 

of Small Groups in College. Westport: Praeger Publishers 2002. 

• Mazur, E. Peer instruction: A User’s Manual Prentice Hall Series in Educational 

Innovation Englewood Cliffs, NJ: Prentice Hall 1997. 

• Novak, G.; Gavrin, A.; Christian, W. y Patterson, E. Just-In-Time Teaching: Blending 

Active Learning with Web Technology. Upper Saddle River, NJ: Prentice-Hall 1999. 

• Prieto A. 2017. Flipped Learning Aplicar el Modelo del Aprendizaje Inverso. Madrid. 

Editorial Narcea. 

• Strelan et al. 2020. The flipped classroom: A meta-analysis of effects on student 

performance across disciplines and education levels. Educational Research Review. 

Volume 30, 100314, ISSN 1747-938X, https://doi.org/10.1016/j.edurev.2020.100314. 

• Vusi Vincent Mshayisa, et al. 2021. Flipped laboratory classes: Student performance and 

perceptions in undergraduate food science and technology. J Food Sci Educ 20:208–20. 

https://doi.org/10.1016/j.edurev.2021.100393
https://www.sciencedirect.com/science/article/pii/S1747938X21000166
https://doi.org/10.1016/j.edurev.2020.100314
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4.2 The Jigsaw Method 

 

The jigsaw classroom method is a cooperative learning approach that originated in the early 

1970s through the efforts of Elliot Aronson and his students at the University of Texas and the 

University of California. Since its inception in 1971, numerous classrooms have effectively 

implemented the jigsaw technique with significant positive outcomes. The Jigsaw Classroom was 

designed to alleviate racial conflict among school children, enhance the learning process, boost 

student motivation, and make the educational experience more enjoyable. 

 

Much like a jigsaw puzzle, each element, or in this case, each student's contribution, is 

indispensable for achieving the finished product and a comprehensive comprehension of it. 

When each student's role is crucial, it follows that each student is indispensable, and this is the 

very essence of what makes this approach so effective. 

 

This method has several advantages such as the fact that most teachers find it easy to learn, 

they enjoy working with it, it can be used with other teaching strategies, works even if only used 

for an hour per day, and is free for the taking. 

 

10 EASY STEPS TO IMPLEMENT JIGSAW 

1. Organize students into jigsaw groups consisting of 5 to 6 members. Ensure that the 

groups are diverse, encompassing a range of genders, ethnicities, races, and abilities. 

2. Designate one student in each group as the leader. Initially, choose the most mature 

student within the group for this role. 

3. Segment the day's lesson into 4-5 distinct parts. For instance, if your goal is to teach a 

lab procedure, divide it into 4-5 separate steps (segments). 

4. Assign each student a specific segment to learn. Ensure that students have access only 

to the content related to their assigned segment. 

5. Allow students sufficient time to read and become familiar with their respective segments, 

encouraging comprehension rather than memorization. 

6. Create temporary "expert groups" by having one student from each jigsaw group 

collaborate with others assigned to the same segment. Provide time for students in these 

expert groups to discuss the key points of their segment and rehearse their presentations 

for their jigsaw group. 

7. Reassemble students into their original jigsaw groups. 

8. Request that each student deliver a presentation on their assigned segment to their 

group. Encourage group members to ask questions for clarification. 
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9. Circulate among the groups, closely monitoring the process. If any group encounters 

difficulties (e.g., a member dominating or causing disruptions), provide appropriate 

guidance. Ultimately, group leaders should take on this responsibility and can be coached 

by discreetly offering instructions on how to intervene. 

10. Conclude the session with a quiz covering the material. This helps students recognize 

that these sessions are not just enjoyable activities but valuable learning opportunities. 

 

FURTHER READINGS ON JIGSAW METHOD 

Websites 

• https://www.jigsaw.org/  

 

4.3 Tips for Scientific Writing 

 

Teaching and guiding students on scientific writing should also be a fundamental goal in any 

postgraduate science degree. Scientific writing has been covered during the FoSaMed project 

as an Online Module within WP3. 

 

Scientific writing is not just writing about science; it is the technical writing that scientists do to 

communicate their research to others. It’s a type of writing whose purpose is to communicate 

new scientific findings to other scientists. A goal of scientific writing is to communicate scientific 

information clearly and concisely. Flowery, ambiguous, wordy, and redundant language run 

counter to the purpose of the writing. 

 

The main types of scientist-to-scientist communications include: 

• Journal articles 

• Grant proposals 

• Oral presentations 

• Posters 

• Presentations 

 

The general structure of a full article follows the IMRAD format, introduced as a standard by the 

American National Standards Institute in 1979, which responds to the questions below: 

• Introduction: What did you/others do? Why did you do it? 

• Methods: How did you do it? 

• Results: What did you find? 

• And 

• Discussion: What does it all mean? 

https://www.jigsaw.org/
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Preparing the text. Steps to organizing your manuscript 

1. Prepare the figures and tables 

• The first figure should inspire them to want to learn about your discovery.  

• Figures should be arranged in a logical order to support your hypothesis statement. 

2. Write the Methods 

• A simple accurately record of what you did. 

• Any results in your paper should be replicable based on the methods section. 

• Write it out in excruciating detail, including setup, controls, and protocols, also 

manufacturers and part numbers, if appropriate. If you're building on a previous study, 

there's no need to repeat all of those details; that's what references are for. 

3. Write the Results 

• Results and Discussion may be separate into two sections or together in the same 

section. 

• Writing a few paragraphs about each figure, explaining the result (this should be void of 

interpretation). 

4. Write the Discussion 

• It helps readers understand how your research fits in the context of other ongoing work 

and explain how your study adds to the body of knowledge.  

• It gives the relevance of the result to your hypothesis statement (interpretation is 

beginning to appear) and the relevance to the field (this is completely your opinion). 

Whenever possible, you should be quantitative and specific, especially when comparing 

to prior work. 

• It should smoothly transition into the conclusion. 

• Finalize the Results and Discussion before writing the introduction. This is because, if the 

discussion is insufficient, how can you objectively demonstrate the scientific significance 

of your work in the introduction? 

5. Write a clear Conclusion 

• Providing a clear scientific justification for your work. 

• Emphasize the most important findings and restate why they matter. 

6. Write a compelling introduction 

• It sets the stage for your article: defining the problem in the context of a larger field; 

reviewing what other research groups have done to move forward on the problem (the 

literature review); laying out your hypothesis, which may include your expectations about 

what the study will contribute to the body of knowledge. 

7. Write the Abstract 
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• It’s the elevator pitch for your article: Describing the importance of the field, the challenge 

that your research addresses, how your research solves the challenge, and its potential 

future impact. 

8. Compose a concise and descriptive Title 

• Capturing the essence of the paper (keywords) and awaking the potential reader’s 

interest. 

• Main elements to be included in: Citing the main factors, the context, the design, the main 

findings; Putting the most important aspect first; Avoiding imprecise formulations; Using 

international common denominations. Subtitles should be used sparingly. 

9. Select Keywords for indexing 

• They are the label of your manuscript. 

• Avoiding words with a broad meaning and words already included in the title. 

10. Write the Acknowledgements 

• It's optional. 

• Thanking funding agency, the agency giving you a grant/fellowship or people who have 

contributed to the manuscript but not to the extent where that would justify authorship. 

11. Write up the References 

• List all sources used as a basis of your work (using a bibliographic references tool) and 

check accuracy all of them. 

 

FURTHER READINGS ON SCIENTIFIC WRITING 

Websites 

• Crai.ub.edu. Support on writing academic papers | Centre de Recursos per a l'Aprenentatge 

i la Investigació [online]. Available in: <https://crai.ub.edu/en/crai-services/writing-academic-

papers > 

• Elsevier Connect. Six things to do before writing your manuscript [online]. Available in: 

<https://www.elsevier.com/connect/six-things-to-do-before-writing-your-manuscript>. 

Dissemination and scientific publications 

• Rodin, R. Rohailla, S. Detsky, AS. The Oral Case Presentation: Time for a "Refresh". J Gen 
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5. Teaching Resources: Personalized Learning Environment 

 

A Personal Learning Environment (PLE) has been created with selected open informatic educational 

tools which may be useful for the educational needs of Moroccan teachers (Figure 6). The PLE 

webmix includes tools and resources which can help teachers to manage, organize and optimize the 

teaching process. An asynchronous video tutorial describing the set of tools included in the PLE 

(with English subtitles) has been generated during WP3, with short audio-visual pills describing the 

tools and their usefulness within the context of the project. 

 

Figure 6. Infographic describing tools included in the Personalized Learning Environment (PLE). 

https://www.symbaloo.com/shared/AAAABJH6hwYAA41_lbYQhw==
https://www.symbaloo.com/shared/AAAABJH6hwYAA41_lbYQhw==
https://drive.google.com/file/d/1Fn-jUmlw9a4dF8-4E_HxSDxvIzL6eDjv/view
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