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Preface 

 

 

This concise guidebook was designed to be a resource for academics who are interested in 

engaging students based on peer-reviewed literature and best practices, but do not have the time 

to immerse themselves in the scholarship of teaching and learning. In the last decade alone, 

many research studies about the process of learning have emerged at the K-12 level. Such 

scholarship has great potential to dramatically impact teaching. Although it seems obvious that 

an understanding of how learning works could transform our teaching, in higher education we 

have been slower to engage with this growing body of scholarship. Our book, intentionally brief, 

is intended to 1) summarize recent research on six of the most compelling principles in learning 

and teaching, 2) provide applications to the college classroom based on this research, 3) include 

special sections about teaching strategies that are based on best practices, and 4) offer annotated 

bibliographies and important citations for faculty who want to pursue additional study. 

 The field of teaching and learning is developing rapidly, and we have endeavored to keep 

up with the newly emerging body of scholarship. Many excellent books are available, and we 

have included recent leading research as well as seminal texts in the field. We based our six 

principles on research studies, most of which have been replicated in multiple settings. The six 
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principles were chosen because, in our judgment, they are the most solidly grounded in evidence-

based scholarship. Annotated bibliographies of research studies are included in the chapters as 

examples that elucidate the principles. Whereas, the bibliography at the end of the book is 

broader and also includes articles and resources for teaching that are not necessarily research-

based.   

 In the sections devoted to teaching applications, we have included a diverse range of 

disciplines including the sciences, humanities, arts, and pre-professional programs. Most of these 

applications can be implemented without extensive preparation. We encourage instructors to 

adapt these strategies according to specific needs, interests, disciplines, and classroom contexts. 

 Although the book emphasizes research-based learning, we, as practitioners, appreciate the 

need for pragmatic pedagogies. For that reason, we have also included special sections dedicated 

to best practices, rather than research-based principles. These Workshops, shaded in gray, 

elucidate topics such as problem-based learning, assessment strategies, case-based learning, 

concept mapping, and community-based learning.  

The introduction to the guidebook, Knowledge about Learning Informs our Teaching 

provides an overview of how we learn, which includes important topics such as the definition of 

expert and novice learners, memory, prior learning, and metacognition. The body of the book is 

divided into three main sections each of which includes teaching principles, applications, and 

related strategies.  

Part I: Deeper Learning and Better Retention is divided into three research-based 

principles: 1) Desirable Difficulties Increase Long-term Retention, 2) Repetition Increases 

Retention, and 3) Emotion and Relevance Deepen Learning.  
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 Part II: Actively Engaged Learning synthesizes recent studies documenting that students 

who are actively engaged in meaningful and challenging activities learn more deeply. The two 

research-based principles presented in this chapter are: 4) Multi-sensory Instruction Increases 

Learning, and 5) Small Groups Engage Students. 

 Part III: Assessment presents one research principle, 6) Formative Assessment Strengthens 

Retention. This chapter focuses on how good assessment techniques ask students to review, 

apply, analyze, and evaluate current and prior learning. We also include a section on assessment 

resources such as rubrics and grading strategies. The appendices address aspects of course design 

such as creating a syllabus, presenting a successful lecture, and leading a meaningful in-class 

discussion. 

 Due to the scope of this book, these sections are necessarily short; we have not delved into 

the complexities of how each of these principles is interrelated. However, we have cross-

referenced as much as possible, and we hope that the bibliographies and other resources provided 

will guide the interested reader to a fuller understanding of each principle. Finally, we, of course, 

realize not every principle or strategy in the book is suitable for everyone. Moreover, there is no 

one teaching strategy that will provide the silver bullet for student engagement. Our goal is to 

provide a foundation that will assist instructors in making good choices for their pedagogical 

needs.  
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Introduction 

 

Knowing About Learning Informs our Teaching 

 

 

I never try to teach my pupils anything, I only try to create an environment which they can learn.   

~Albert Einstein, physicist 

 

 

Expert learners consider the knowledge explicitly and separate from the present task. There is 

consideration for when and where that knowledge can be used in the future. They negotiate 

meaning with their peers. They ask questions. They seek answers and construct solutions.      

~~ Skillen, (n.d.) The Construction Zone Website 

 

 

When instructors have an understanding of the cognitive development of their students, they may 

be able to plan their teaching strategies more effectively. How can we as educators help our 

students remember and process information for long-term memory rather than short-term 

responses on an exam? How do we help students transfer their newly acquired knowledge and 

skills to other contexts and problems? How can we support students who are still working as 

novices in our more complex disciplines? In other words, how do we help our students learn? As 

instructors, we need to remember that our students do not think like we do and we need to help 

them develop as learners. In this introduction, we present a brief summary of a model for 

understanding student learning which contrasts novice and expert learners. In order to help 

students move along the continuum from novice to expert learners, it is important for instructors 

to have a framework of how memory works as well as an understanding of the importance of 

prior knowledge and metacognitive skills. Our intention is to provide an introduction to these 
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topics rather than a comprehensive study of neuroscience or intellectual development, which is 

beyond the scope of this project. For more thorough discussions and resources related to learning 

and cognitive development, we refer the reader to the bibliography on page X.   

Expert and Novice Learners. Students who are new to our subject areas or lack a background 

in the topic think differently than students who have more experience when solving problems 

and learning new material. Understanding the differences between how novices in our fields 

think about new problems compared to students who have more expertise can help us teach 

better. Bransford, Brown, and Cockings’ (2000) model of expert and novice learners, even in its 

most basic form as presented here, is an excellent means to help instructors think about both the 

challenges of developing expertise and implications for teaching. Differences between expert and 

novice learners include:  

1. The expert learner is able to establish meaningful patterns and organize information 

around content, whereas novices do not necessarily recognize these patterns. 

2. Experts are fluent at retrieving information, whereas novices have to apply significant 

effort to retrieve information. An expert’s knowledge is organized to support 

understanding, not just memorization.  

3. Experts’ knowledge is not a list of isolated facts. Their knowledge is organized around 

broader concepts that guide their thinking. Experts frame their knowledge within a context. 

4. There are both routine experts and adaptive experts. Routine experts function well in one 

setting, but encounter difficulty in a different setting. The adaptive expert, due to her 

metacognitive skills, is able to transfer knowledge to different circumstances.   

(adapted from Vanderbilt University Center for Teaching “How People Learn” 

http://cft.vanderbilt.edu/teaching-guides/pedagogical/how-people-learn/) 

http://cft.vanderbilt.edu/teaching-guides/pedagogical/how-people-learn/
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Ironically, our expertise as instructors can pose pedagogical challenges when we assume 

our students have our level of fluency in organizing and interpreting information. It is, 

therefore, important for instructors to make explicit the strategies for moving from a novice 

learner to an independent and sophisticated thinker. That is, instructors must help students 

learn both to organize and integrate new information and how to think critically about their 

own thought processes.  

Memory. A widely respected theory of how memory works was first proposed by 

Atkinson and Shiffrin in 1968. Their model proposes that memory consists of three separate 

and distinct storage systems: sensory memory, short-term memory, and long-term memory. 

For this reason, the model is called the multi-store model. According to the model, new 

information is received by our senses. If a student is paying attention to the input, this 

information is quickly converted into a type of code which is stored in a working memory. 

Working memory, however, has a fast turnover (up to 15 seconds) and limited capacity for 

new information (Baddeley, 1986). Information is more likely to move from working memory 

to long-term memory if it is relevant to the learner, who can then place the material into a 

framework developed by prior knowledge. This new information is then available to be 

located and retrieved when needed; however, it is more easily retrieved if the information has 

been reinforced. Strategies that cognitive neuroscientists have identified as being critical to 

committing information to long-term memory include:  

1. Repetition and rehearsal. An entire chapter of this book is devoted to this important topic. (See 

Principle 2: Meaningful and Spaced Repetition Increases Retention, p. X.) Instructors can aid 

students with the process of remembering by helping them see connections between new 

information and what they already know to help make the material relevant.  
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2. Establishing meaningful patterns to organize learning. People tend to remember patterns and 

meaning before remembering specific details (Medina, 2008).  

3. Allowing students time to process information. Processing is a critical component to integrating 

new information into long-term memory structures.  

4. Finding relevance in the learning. (See Principle 3: Emotion and Relevance Deepen Learning, p. 

X.) When a new topic is relevant to learners, they are better able to anchor it in their long-term 

memory (Braun & Bock, 2007; Caine et al., 2005, Kemper, et al., 2008).  

   A novice learner often remembers less information than an expert learner because 

retention is closely linked to the relationship between the new material one is learning and what 

one already knows. Prior knowledge is central to a learner’s capacity to make meaning from new 

information. Students come to our courses with beliefs and attitudes gained in other courses and 

through daily life. It is from this knowledge that students filter and interpret what they are 

learning. If what they already know is factually accurate, it provides a strong foundation for the 

construction of knowledge. However, when prior knowledge leads to misconceptions, the latter 

can be remarkably resistant to correction. A professor can activate prior knowledge and pave the 

way for new learning by asking students to make connections and to see patterns between new 

information and what they already know (Squire, 2004; Zull, 2002). This also allows instructors 

to gauge students’ understanding and correct inaccurate perceptions. A teacher can then help 

students determine when it is appropriate to apply prior knowledge and when it is not.  

 Metacognition is an important part of cognitive theory and is defined as “the process of 

reflecting on and directing one’s own thinking” (National Research Council, 2001, p. 78). In 

other words, students must be able both to monitor their own process and to adapt their strategies 

as needed (Ambrose, et al.). To fully develop as expert learners, students must be self-aware, 
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responsible, and take initiative. Instructors can help students develop these strategies by 

explicitly asking students to evaluate their own skills, encouraging them to predict outcomes, and 

helping them learn from their successes and failures. When students analyze how they think, 

deeper learning can take place (Chin & Brown, 2000). As William Perry wrote in his Model of 

Intellectual and Ethical Development (1970), when students move from a black and white level 

of dualism as first-year students to a more discerning relativist perspective as they mature and 

gain more expertise and comfort with multiple perspectives, they then begin to understand 

that most knowledge is context dependent. Increasingly, they can be encouraged to view their 

role as learning to think independently and their instructors' role as facilitators of that process 

(Moore, 1989). 

 

  

 


