Active learning
Active learning
Welcome to this unit!
As discussed in previous units, engaging students is an essential part of successful teaching and learning.
In this unit, we will consider:
1. What is active learning?
2. To lecture or not to lecture?
3. Active learning activities and examples
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What is active learning?
“Active learning is generally defined as any instructional method that engages students in the learning process. In short, active learning requires students to do meaningful learning activities and think about what they are doing”
- Prince, M. (2004) 'Does Active Learning Work? A Review of the Research', Journal of engineering education, 93(3), pp. 223-231. Available at: https://doi.org/10.1002/j.2168-9830.2004.tb00809.x
Characteristics of active learning (AL)
"AL is an interactive teaching method; its main characteristics include: 
· student-centred approach that puts the learner directly in the centre of the process, 
· let students be the main protagonists of their learning process by performing meaningful activities and critically thinking about what they are doing, 
· is a highly engaging method of education, 
· encourages the learner to take part actively by developing hands-on activities, 
· students work based on learning objectives, 
· increases retention and understanding of knowledge because all the learning effort is exerted by the student himself, 
· professors assume the roles of mentors and evaluators of the progress of the students. 
· take advantage of a vast array of aids in order to capture and maintain attention of learners.” 
Hernández-de-Menéndez, M., Vallejo Guevara, A., Tudón Martínez, J.C., Hernández Alcántara, D. & Morales-Menendez, R. (2019), 'Active learning in engineering education. A review of fundamentals, best practices and experiences', International Journal on Interactive Design and Manufacturing, 13(3), pp. 909-922. Available at: https://doi.org/10.1007/s12008-019-00557-8


To lecture or not to lecture?
Every university teacher has to contend with this question. Too often, we hear that the lecture is dead or should be dead. However, the lecture, like every other technique, is a perfectly valid teaching technique.
Engaging in active learning does not mean that there are no lectures, nor indeed do lectures mean that there is no active learning happening.
Balance is key, and so is thoughtful consideration of the most appropriate teaching technique for the material.
Topic introductions, background information, explanations of theory are just some examples of where a lecture is a good teaching technique. That does not mean that there is no space for active learning in such a lecture. The great concern when it comes to lectures is that they encourage passivity on the part of the learner.
Lectures can easily become more engaging and less passive through a variety of means.
· Use a polling software: Use a polling software (UWTSD uses VEVOX) to ask students questions during your lecture; use the answers as a way to stimulate discussion, thought, or to identify elements that you need to repeat or explain.
· Use a quick 'pair and share' activity: Use a quick ‘pair and share’ activity at a couple of appropriate points in your lecture.
· Give quick 1-minute question breaks: Give quick 1-minute question breaks, where you give students 1 whole minute to think up a question to ask.
· Flip the class: Flip your class and let your students listen to the lecture at home as preparation.
Tip!
It is worthwhile to avoid lecturing for too long. Vary your lecture by including activities at appropriate times. This helps students retain information and gives them time to assimilate the information and ideas you have given them.

Quiz: To lecture or not to lecture?
· This quiz consists of two multiple-choice questions.
· You must answer all two questions correctly to proceed to the next section.
· You have unlimited attempts to achieve the passing score.

1. In the context of lectures, what is a suggested strategy to enhance student engagement and avoid passivity?
a. Increase the duration of uninterrupted lecturing
b. Utilise polling software to ask questions and stimulate discussion
c. Eliminate lectures altogether
d. Avoid any form of interactive activities during lectures
2. Lectures are considered ineffective for delivering background information and explaining theories.
a. True
b. False


Active learning activities and examples
Active learning is not simply a question of which activities but one of approach. 
This section provides some examples to get you thinking, rather than a definitive list.
It is important to remember that every activity needs to be transparent and relevant to the students. It is not enough to simply assume that students see the relevance of an activity or of any specific learning. It is better to explain in terms of both skills and knowledge.
Think-pair-share
Think-pair-share involves posing a question, allowing students to think independently, pairing them to discuss their ideas, and then sharing with the class.
There are several ways to use think-pair-share. Let's explore a few of them.
Case study analysis
1. Think: Ask students to individually read and analyse a case study. Alternatively, you can present a case study as part of a lecture, or in a video whether in class or as preparation.
2. Pair: Pair them up to discuss their individual analyses and perspectives.
3. Share: Have each pair share their insights with the class, fostering a discussion on different viewpoints.
Problem-solving scenarios
1. Think: Present a real-world problem or scenario related to the lecture topic. It is worth having students work on different materials, so that different viewpoints and interpretations can be brought together in the discussion. For example, you might want to have some students engage with a short video, others with newspaper articles, and others with blogs on the topic.
2. Pair: Have students pair up to brainstorm solutions or strategies.
3. Share: Ask pairs to share their solutions with the class, encouraging a collective exploration of diverse approaches.
Conceptual understanding
1. Think: Pose a conceptual question related to the lecture material.
2. Pair: Have students pair up to discuss and deepen their understanding.
3. Share: Invite pairs to share their conclusions or insights with the rest of the class.
Prediction exercise
1. Think: Present a situation or data set and ask students to make predictions.
2. Pair: Have students discuss their predictions with a partner.
3. Share: Ask several pairs to share their predictions, fostering a conversation about different perspectives.
Text interpretation
1. Think: Assign a reading or passage related to the lecture. Do remember that not all students have the same reading and comprehension speed. It is good practice to give the student such materials in advance, so that they can prepare.
2. Pair: Have students pair up to discuss their interpretation and key takeaways.
3. Share: Select pairs to share their insights with the class, encouraging a collective understanding of the text.
Application of concepts
1. Think: Present a theoretical concept from the lecture.
2. Pair: Ask students to brainstorm real-world applications or examples.
3. Share: Have pairs share their applications, creating a practical connection between theory and real life.
In think-pair-share activities, sharing can be oral, or through a digital tool, such as Padlet, a Moodle wiki or a chat.


Case studies
Present real-world cases related to course concepts and have students analyse issues, apply theories, develop solutions.
How to use case studies effectively
Working with case studies can be very useful, but you have to be careful that students do not move into a passive state. In this video, we'll explore some tips for using case studies effectively: Case studies (https://youtu.be/kwjx1PV9RjI?si=I1NDO08E0x_7xeKV)
Video transcript
Presenting abstract concepts in a compelling way can be a real challenge. Students are more likely to connect with course content when it feels relevant to their real lives.
Here's an engaging technique that can help bring conceptual principles and theories to life. With case studies, student teams review a real-life case or problem scenario. To do so, they apply course concepts to identify and evaluate alternative approaches to solving it. Case studies are inherently appealing to students because they have a true-to-life feel that helps bridge the gap between theory and practice.
How it works
Here's how it works.
First, you'll need to craft your case. When writing or selecting cases, consider that good cases:
· Tell a "real" story with an interesting plot
· Focus on a though-provoking issue
· Often contain elements of conflict
· Promote empathy with the central characters
· Lack an obvious or clear-cut right answer
· Encourage students to think and take a position
· Demand a decision, and are relatively concise
Examples of cases are available in our free downloads.
To implement the case study:
· Form groups and distribute the case to each team to review the issues.
· Ask students to sort out factual data—applying analytical tools, articulating issues, and drawing conclusions about the case.
· Invite students to share their assessment of the case, potential decision options, and their recommendations.
· Finally, allow time for students to discuss the case with the full class, and close the activity by summarizing the key points and principles.
Helpful tips
· When facilitating the whole-class discussion, probe students with questions, but avoid telling them the right answers.
· Consider presenting complex cases in several stages, asking teams to make decisions based on the limited information they have at each stage.
Results
I use case studies often in my class because they're a great way to pull together multiple issues related to content, and put them into a real-life context. Education research has shown that case studies help students develop analysis, synthesis, and decision-making skills.
Here at the K. Patricia Cross Academy, we encourage you to try case studies with your class. Download our free support materials and step-by-step instructions to get started.


Debates
Assign students to defend opposite sides of an issue, have groups debate constructively on the topic.
The choice of issue needs to be carefully considered based on the group you are teaching, the subject and the time that students have to prepare. The first time you conduct a debate, students might be apprehensive or slow to engage, as it is not necessarily a format they are used to.
How to set up a debate
Here is some guidance on how you can set up a debate.
Preparing for the debate
· Select a relevant topic: Choose a debatable topic related to your course content. Ensure that it is current, relevant, and aligns with the learning objectives. Effective topics generally have a balance between the arguments presented on both sides, rather than something where the majority of people share one perspective.
· Assign positions: divide the class into two groups and assign each group a specific position (pro or con) on the chosen topic. This ensures a balanced and structured debate.
· Research and preparation: Provide time for students to research and prepare their arguments. Encourage them to use credible sources and develop evidence-based points.
· Establish debate format: Decide on the debate format, including the duration of each speaker's argument, rebuttals, and a question-and-answer segment. Clearly communicate these rules to the students.
Conducting the debate
· Opening statements: Start with opening statements from each side. Each team presents its main arguments and introduces key points supporting their position.
· Cross-examination or rebuttal: Allow each team to question the other team's opening statements or provide rebuttals. This encourages critical thinking and challenges the strength of arguments.
· Question-and-answer segment: Open the floor for questions from the audience. Encourage students to ask thought-provoking questions that challenge the debaters' positions.
· Moderator's role: Appoint a moderator or take on this role yourself. The moderator ensures that the debate follows the established format, keeps track of time, and facilitates a respectful and structured discussion.
Guidelines for participants
· Research-based arguments: Emphasise the importance of using credible sources and evidence to support arguments. Encourage students to delve deep into the topic during their research.
· Respectful communication: Emphasise the need for respectful and constructive communication. Debaters should focus on the ideas presented rather than personal attacks. If the topic is particularly controversial, you might want to consider explicitly encouraging students to avoid judgemental language such as ‘vile’ or ‘abhorrent’, which is intended to provoke an emotional response.
· Active listening: Stress the importance of active listening. Debaters should listen carefully to the opposing side's arguments to respond effectively.
· Time management: Remind participants to manage their time effectively. Each speaker should stay within the allotted time to ensure a balanced and organized debate.
· Encourage audience engagement: Encourage the audience to actively engage by taking notes, preparing questions, and participating in the question-and-answer segment.
Post-debate reflection
This is an essential part of the debate. Ensure that you have enough time to do this.
· Debriefing session: Conduct a debriefing session after the debate. Discuss key points, strengths, and areas for improvement. Ask students to reflect on the experience.
· Peer evaluation: Consider incorporating a peer evaluation component where students assess each other's performance based on criteria such as argumentation, presentation skills, and responsiveness.
· Class discussion: Use the debate as a springboard for a broader class discussion. Connect the debate to course concepts, explore related topics, and highlight the importance of understanding multiple perspectives.


Hand-on labs
Lead lab activities where students collect data, run experiments, investigate concepts first-hand. 
For many disciplines, the concept of a lab session is slightly alien, as it tends to be more common in STEM subjects. However, lab activities can work in many disciplines outside of STEM.
Here are some examples of lab ideas.
· Demonstration labs: Demonstration labs involve instructors performing experiments or demonstrations to illustrate specific concepts, techniques, or principles to students.
· Verification labs: Students follow prescribed procedures to verify established scientific principles or laws.
· Exploratory labs: Students explore a topic or concept through self-directed inquiry and experimentation.
· Simulation labs: Virtual or computer-based labs that simulate real-world scenarios.
· Field labs: Conducting experiments or investigations outside the traditional laboratory setting.
· Analytical labs: Focus on the use of specific tools and instruments for analysis and measurement.
· Language lab: Students work in pairs or small groups to practice language skills, engage in conversations, and improve pronunciation.
How do labs work?
Difference types of labs work differently. Let's examine a couple of examples.
Example of a demonstration lab
Archaeological stratigraphy demonstration
Objective: 
Illustrate the principles of archaeological stratigraphy, the study of layering and the chronological sequence of deposits at an archaeological site.
Materials:
· Rectangular sediment tray or box
· Layers of differently coloured sand or soil
· Archaeological artifacts (small objects, bones, or replicas)
· Trowels or small shovels
· Brushes for cleaning
Procedure:
1. Setup: Prepare the sediment tray with layers of differently coloured sand or soil, representing archaeological strata. Arrange artifacts or replicas within specific layers.
2. Introduction: Briefly explain the importance of stratigraphy in archaeology, emphasising the principle of superposition (older layers are at the bottom, and younger layers are at the top).
3. Excavation Simulation: Demonstrate the process of archaeological excavation. Use trowels or small shovels to carefully remove the layers, discussing each layer's characteristics and the artifacts found within.
4. Artifact Recording: Introduce the concept of recording and documenting findings. Discuss the importance of precise documentation, including location, depth, and associations.
5. Stratigraphic Profiling: Illustrate how archaeologists create stratigraphic profiles during excavation. Use a side view of the sediment tray to show the layers' vertical relationships.
6. Artifact Analysis: Discuss how artifacts within different layers can provide insights into the site's chronology, human activities, and cultural changes.
7. Brushing and Cleaning: Demonstrate the careful cleaning of artifacts using brushes. Emphasise the need to preserve delicate materials and ensure accurate analysis.
8. Discussion: Engage students in a discussion about the significance of archaeological stratigraphy. Explore how it contributes to understanding past human behaviour, cultural changes, and site formation processes.
Example of an analytical lab
In business studies, an analytical lab could focus on analysing data, conducting market research, or using statistical tools to derive meaningful insights. Here's an example of an analytical lab in business studies:
Marketing data analysis lab
Objective:
Apply analytical methods to interpret marketing data and make informed business decisions.
Materials:
· Marketing data sets (sales data, customer surveys, online engagement metrics)
· Spreadsheet software (e.g., Excel or Google Sheets)
· Statistical analysis software (optional)
Procedure:
1. Introduction: Briefly introduce the importance of data analysis in marketing decision-making. Emphasise the role of analytics in understanding customer behaviour and optimizing marketing strategies.
2. Data Collection: Provide students with marketing data sets containing information on sales, customer demographics, and online engagement. Explain the sources and types of data.
3. Data Cleaning: Guide students through the process of cleaning and organising the data. Emphasise the importance of data accuracy and consistency.
4. Descriptive Analytics: Instruct students to perform descriptive analytics, including calculating summary statistics, creating visualisations (charts, graphs), and identifying trends in the data.
5. Customer Segmentation: Introduce the concept of customer segmentation. Instruct students to segment the customer base based on relevant variables (age, location, buying behaviour).
6. Statistical Analysis (Optional): For advanced classes, introduce statistical analysis techniques such as regression analysis or hypothesis testing to derive deeper insights from the data.
7. Market Trends Analysis: Instruct students to analyse market trends based on the data. Discuss how these trends can inform marketing strategies and product development.
8. Competitor Analysis: Introduce the importance of competitor analysis. Instruct students to compare their company's performance with competitors using relevant metrics.
9. Data Interpretation: Guide students in interpreting the results and drawing conclusions. Discuss the implications for marketing decisions and business strategy.
10. Report and Presentation: Ask students to prepare a concise report summarising their findings and recommendations. Optionally, have them present their analyses to the class.


Interactive simulations
Use engaging online simulations to allow students to visualise and interact with course concepts. 
There are different ways to access and use online simulations. 
At UWTSD Swansea and Carmarthen campuses, you have access to the Immersive Rooms. UWTSD also has a large set of VR headsets. Learn more about the Immersive Rooms: Digital Experience and Engagement
There is a large variety of free online simulations that you and your students can use. Here are some examples:
· PHET Interactive Simulations for Physics, Chemistry, Math, Biology and Earth science from the University of Colorado, Boulder
· Visible Body for Anatomy and Physiology
· Chemistry Virtual Labs
· Chemical Reactors Lab
· Biology and Physiology Biointeractive
· Harvard’s LabXChange (content in Biology, Health, Physics, Chemistry, Data Science, various Science topics, Economics, Mathematics) 
· Food safety
· Management simulations


Flipped classrooms
Flipped Learning is “a pedagogical approach in which the conventional notion of classroom-based learning is inverted: students are introduced to the learning material before class with classroom time then being used to deepen understanding through discussion with peers and problem-solving activities facilitated by teachers” (Advance HE ‘HEA to Z’).
How to set up a flipped classroom
· Identify learning objectives: Clearly define the learning objectives for the lesson. This will guide the selection of content for pre-class activities.
· Select and create pre-class materials: Choose or create instructional materials for students to review before class. This can include videos, readings, podcasts, or interactive online modules. Ensure these materials align with the learning objectives.
· Communicate expectations: Clearly communicate to students the expectations for pre-class engagement. Explain the purpose of the flipped model, how to access materials, and the importance of preparation for in-class activities.
· Provide resources and support: Offer resources to support students in navigating the pre-class materials. This may include written instructions, tutorials, or a brief orientation session.
· Design classroom activities: Design engaging and interactive in-class activities that build upon the pre-class materials. This could involve group discussions, problem-solving sessions, hands-on activities, or collaborative projects.
· Devise an assessment strategy: Determine how student understanding will be assessed. This might include quizzes, discussions, projects, or other formative assessments to gauge comprehension and application of concepts.
· Establish a feedback mechanism: Establish a mechanism for providing feedback on pre-class activities. This could involve online quizzes, discussion participation, or brief reflections.
Tip!
Ensure that the flipped classroom materials and activities are accessible to all students. Address any potential barriers to participation.


Quiz: Active learning activities and examples
· This quiz consists of eight multiple-choice questions.
· You must answer all eight questions correctly to proceed to the next section.
· You have unlimited attempts to achieve the passing score.

1. In the think-pair-Share activity focusing on text interpretation, what is a good practice mentioned to accommodate different reading and comprehension speeds among students?
a. Assign the reading materials during the activity
b. Provide the reading materials in advance
c. Skip the pair step to save time
d. Share the insights before the think step
2. What should you do when facilitating a whole-class discussion about a case study?
a. Ask open-ended questions
b. Tell students the right answers
c. Require all students to contribute
d. Limit the connection to real-world events
3. What is a recommended practice to promote student participation in case study discussions?
a. Discourage any form of random selection
b. Minimise guidance during discussions
c. Use structured discussion protocols
d. Limit the connection to industry practices and current events
4. What is the role of the moderator in a classroom debate?
a. Actively participate in the debate
b. Keep track of time and ensure a structured discussion
c. Argue for one side of the debate
d. Provide opening statements for both groups
5. What is the primary focus of a verification lab?
a. Exploring a topic through self-directed inquiry
b. Demonstrating experiments to students
c. Verifying established scientific principles or laws
d. Using specific tools and instruments for analysis
6. What is the primary purpose of pre-class materials in a flipped classroom?
a. To confuse students before the class
b. To replace in-class activities
c. To engage students in discussions during class
d. To provide a foundation for in-class activities
7. Why is it important to clearly communicate expectations for pre-class engagement in a flipped classroom?
a. To discourage students from preparing for class
b. To create confusion among students
c. To emphasise the importance of in-class activities
d. To help students understand the purpose and importance of pre-class preparation
8. What is a key consideration when designing in-class activities for a flipped classroom?
a. Making the activities as passive as possible
b. Avoiding any form of collaboration
c. Designing activities unrelated to pre-class materials
d. Creating engaging and interactive activities that build upon the pre-class materials


Learn more
If you want to learn more about active learning, we recommend the following resources. They are all available via the Library.
· Gowers, I.R. and Garnham, W. (eds) (2023) Active learning in higher education: theoretical considerations and perspectives. London: Routledge.
· Active learning in higher education (2000). Thousand Oaks, CA: Sage Publications.

2

