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The Impact of a Novel Note-Taking Intervention and Lesson Overview on Main Idea 

Identification in Students’ Notes 

Note-taking is a common practice used by students during class lectures, and many 

students take notes to facilitate their learning during classes (Bonner & Holliday, 2006; 

Morehead et al., 2019; Van Meter et al., 1994; Witherby & Tauber, 2019). Even so, many 

student experience challenges with taking high-quality notes. A particular difficulty is 

identifying important concepts during a lecture and incorporating them in their notes 

(Armbruster, 2009; Fisher & Harris, 1973; Northern & Tauber, in prep; Nye, 1978). Thus, my 

goal was to examine circumstances that may improve students’ identification of important 

concepts and explore methods instructors can use to facilitate their students’ note-taking. 

Specifically, I evaluated the efficacy of a novel note-taking intervention aimed at helping 

students identify and incorporate main ideas in their notes. I also examined how a lesson 

overview delivered by an instructor at the beginning of a lecture may impact students’ 

identification and inclusion of main ideas in their notes. As well, I assessed the impact of the 

lesson overview and the note-taking intervention on students’ actual learning. First, I discuss 

students’ note-taking practices and how students regulate their learning during class lectures. I 

then briefly discuss current theoretical explanations for why note-taking benefits students’ 

learning. Finally, I discuss interventions from previous research aimed at improving students’ 

note-taking, as well as why the proposed interventions may assist students with identifying main 

ideas and including them in their notes. 
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Students’ Self-Regulated Note-Taking 

Note-taking during lectures is a strategy many students endorse (Bonner & Holliday, 

2006; Morehead et al., 2019; Palmatier & Bennett, 1974; Van Meter et al., 1994; Witherby & 

Tauber, 2019). In recent surveys, most students report that they take notes during their classes, 

and many students believe that it is important to do so. For example, Witherby and Tauber 

(2019) collected data from current and former students using Amazon’s Mechanical Turk 

(mTurk) to thoroughly investigate how students take notes. Over 90% of current and former 

students reported that their goal was either always or frequently to record key points in a lecture, 

and over 70% of current and former students reported that they write down main points during 

lectures. Most students reported confidence in their ability to take high-quality notes, but they 

also reported experiencing various challenges during note-taking. Nearly half of students 

indicated challenges with taking notes while keeping up with the pace of the lecture, and slightly 

more than one quarter of students expressed challenges with deciding which information they 

should include in their notes. Thus, while most students take notes and feel confident about 

doing so, they also report experiencing challenges with their note-taking during class lectures. 

To take high-quality notes during classes, students must successfully self-regulate their 

own learning. Self-regulated learning is complex, and it involves several processes, including 

setting goals for learning, accurately monitoring the state of knowledge, and controlling learning 

by engaging in strategies that will help achieve learning goals (Dunlosky & Ariel, 2011; Nelson 

& Narens, 1990). This is important because the degree to which students successfully engage in 

these processes can impact their actual learning (Thiede, 1999; Thiede, 2003). Critically, 

students can struggle with successful self-regulation of their learning by setting poor learning 

goals (e.g., Dunlosky & Thiede, 2004), inaccurately assessing their own knowledge (e.g., Kelley 
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& Jacoby, 1996), and choosing poor learning strategies (e.g., Karpicke et al., 2009; Tauber et al., 

2013). The primary way students regulate their learning during class lectures is by taking notes. 

During note-taking, students monitor their learning to determine the status of their knowledge. 

Students control their learning by deciding which content to include in their notes and 

how much information to include about each concept. Although students report taking notes on 

the most important content during lectures (Witherby & Tauber, 2019), evidence indicates that 

students do not always include the most important information or correct information in their 

notes. Students often omit approximately half of important lecture content in their notes 

(Armbruster, 2009; Austin et al., 2004; Crawford, 1925; Hartley & Marshall, 1974; Kiewra, 

1985; Kiewra, 2016; Kiewra & Benton, 1988; Locke, 1977; Northern & Tauber, invited 

resubmission; O’Donnell & Dansereau, 1993; Titsworth, 2004). Thus, students experience 

challenges with self-regulating their learning during classes through note-taking. 

Researchers have evaluated note quality by using a multitude of measures, which makes 

it difficult to draw conclusions about how best to support students’ note-taking. These methods 

include, but are not limited to, examining the number of words or characters students include in 

their notes (Cohn et al., 1995; Horbury & Edmonds, 2020; Kiewra et al., 1989; Kim, 2018; Luo 

et al., 2018; Marsh & Sink, 2009), the efficiency of students’ notes (Carrier & Titus, 1981; 

Einstein et al., 1985; Kiewra et al., 1995; Kiewra et al., 1989), the accuracy of information 

included in students’ notes (Bui & McDaniel, 2015; Einstein et al., 1985; Peverly et al., 2003; 

Peverly et al., 2013; Reddington, 2015), the number of important sentences, idea units, or 

propositions included in students’ notes (Annis, 1979; Austin et al., 2004; Baker & Lombardi, 

1985; Bretzing & Kulhavy, 1981; Luo et al., 2016), and the structure of students’ notes 

(Titsworth, 2004; Titsworth & Kiewra, 2004). 
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More recently, we proposed a two-phase model to note-taking as an effort to more fully 

consider the self-regulated decisions involved when taking notes (Northern et al., invited 

resubmission). The model is represented in Figure 1. In phase 1 of the model, students must 

identify important ideas in the lecture and determine which to include in their notes. In phase 2, 

students must decide how much information to include about each idea they have identified. 

Figure 1. Two-Phase Model of Note-Taking in Northern et al. (invited for re-submission) 
 

The strength of this model is in identifying that students are faced with multiple choices when 

taking notes, and researchers can assess each to better understand when students struggle most. 

Importantly, there is evidence suggesting that students may particularly struggle with the first 

phase of note-taking (i.e., idea identification and inclusion) relative to the second phase. In 

Northern et al. (invited resubmission), students watched a lecture video and took notes. 

Afterwards, researchers examined the overall correctness of information in students’ notes, 

students’ identification of important ideas in their notes, and the completeness (i.e., the amount 

of correct information recorded) of important ideas identified in students’ notes. Students only 

captured approximately 62% of the main ideas in their notes. Thus, they failed to identify and 

include many important concepts discussed during the lecture. By contrast, when students 

identified an important concept in their notes, they included most of the important information 

about the concept (i.e., close to 90%). This evidence suggests that the first phase of the two- 
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phase model of note-taking (i.e., students’ abilities to identify and include main ideas in their 

notes) should specifically be targeted to help students take high-quality notes. For this reason, the 

focus of the current work is on students’ identification of main ideas in accord with evidence 

associated with the two-phase model of note-taking. 

Theoretical Perspectives on How Note-Taking Benefits Students’ Learning 

Much evidence indicates that note-taking benefits students’ learning (Barnett et al., 1981; 

Einstein et al., 1985; Fisher & Harris, 1973; Kiewra, 1985; Peverly et al., 2003; Rickards & 

Friedman, 1978; Titsworth & Kiewra, 2004). Contemporary theory suggests that note-taking can 

impact students’ learning through two primary mechanisms: encoding and external-storage (Di 

Vesta & Gray, 1972). According to the encoding perspective, note-taking benefits students’ 

learning through the process of taking notes. Specifically, note-taking facilitates superior 

acquisition of information, which results in better learning. There is some support for this 

perspective (Di Vesta & Gray, 1972; Howe, 1970; Rickards & Friedman, 1978; Shrager & 

Mayer, 1989), but most memory benefits due to encoding are small (Kobayashi, 2005). 

According to the external-storage perspective, note-taking benefits students’ learning 

because their notes serve as an external source of information for students to use when reviewing 

their notes in preparation for a future test. Students who take notes during a lecture and then 

review them typically perform better on a test compared to students who either do not take notes 

or take notes but do not review them (Di Vesta & Gray, 1973; Kiewra & Benton, 1988). Further, 

students who include more lecture content in their notes are more likely to recall that information 

on a future memory test (Aiken et al., 1975; Bretzing & Kulhavy, 1981; Cohn et al., 1995; 

Einstein et al., 1985; Howe, 1970; Kiewra & Fletcher, 1984; Locke, 1977; Peverly et al., 2003; 

Rickards & Friedman, 1978). Ample evidence suggests that the external-storage perspective (i.e., 
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the review of notes taken during a lecture) has a larger impact on students’ learning relative to 

the encoding perspective (i.e., taking notes without reviewing them later; Carter & Van Matre, 

1975; Kiewra, 1985; Kiewra et al., 1991; Kobayashi, 2005; Rickards et al., 1978). Thus, it is 

important for students to record high-quality notes containing the most important lecture content 

so they have information to review later. If students fail to record the most important content in 

their notes, the utility of their notes for later study will suffer. 

Conditions that Support Students’ Identification of Main Ideas in their Notes 

Why do students experience challenges during note-taking? One explanation is that most 

students never receive instructions on how to take high-quality notes. In recent surveys, more 

than half of students polled report never having received any formal training on how to take 

notes during class lectures (Morehead et al., 2019; Palmatier & Bennett, 1974; Witherby & 

Tauber, 2019). Thus, students may not know successful note-taking strategies, such as how to 

determine which information they should include in their notes. To remedy this, researchers have 

evaluated the impact of interventions aimed at educating students about effective note-taking on 

subsequent note quality. 

Researchers have primarily focused on labor-intensive interventions to aid students’ main 

idea identification (Boyle & Weishaar, 2001; Carrier & Titus, 1981; Lazarus, 1991; Lee et al., 

2008; Lee et al., 2013; Palmatier, 1971). For example, Robin and colleagues (1977) created an 

instructor-led intervention for underachieving college students. During the intervention, the 

instructor delivered 17 lectures and collected students’ notes following each. An independent 

rater scored students’ notes by quantifying the number of critical points (e.g., major concepts, 

similarities and differences between concepts, and minor details about concepts during the 

lecture) included in each. For the first 7 lectures, the instructor delivered the lecture as normal 
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without providing students with any information about their note-taking. During lectures 8-12, 

the instructor modeled note-taking by taking notes while lecturing on the board, and the 

instructor prompted students when to take notes and what information should be included in 

them. During lectures 8-17, the instructor gave students feedback at the beginning of each lecture 

by telling them the percentage of critical points included in their notes from the previous lecture. 

Based upon analyses of the contents of student’s notes, students included significantly more 

critical ideas in their notes after the intervention compared to before it. 

Outcomes from intensive interventions are promising. As noted previously, most students 

have not received instruction on how to take notes (Morehead et al., 2019; Palmatier & Bennett, 

1974; Witherby & Tauber, 2019). Thus, most note-taking interventions involve practice taking 

notes, which is true of the current intervention as well. However, in most interventions, the 

instructor did not provide practice identifying less important concepts that are not necessary for 

inclusion. In the current intervention, students practiced taking notes with the goal to focus solely 

on main ideas, and students had the opportunity to evaluate their notes for the presence of main 

ideas in contrast with other kinds of concepts. This may help students identify which information 

is the most important to include in their notes during lectures without requiring any additional 

work from an instructor. As well, interventions from prior research have typically been time- 

consuming and resource demanding. It is unlikely that an instructor in an actual class would be 

able to spend multiple class periods demonstrating effective note-taking, and it is unreasonable to 

expect instructors to give students feedback on the quality of their notes for each lecture. For 

these reasons, this type of intervention would be inefficient for most instructors. My goal is to 

consider other conditions that may improve students’ main idea identification in their notes, 

including simple note-taking interventions and strategies instructors can implement in classes. 
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  Even when students receive training on how to take notes as a part of a note-taking 

intervention, if they do not believe the training will be effective for them, they are unlikely to 

adopt the recommended methods. Thus, it may be critical to provide them with scientific 

evidence supporting the note-taking strategies. In a separate field of work, researchers have 

demonstrated success in improving students’ self-regulation of their own learning by providing 

evidence in support of successful strategies (Ariel & Karpicke, 2017; Tennyson, 1978). As one 

example, students in Ariel and Karpicke (2017) received an intervention aimed at improving 

their use of retrieval practice (i.e., self-testing) by viewing data supporting the benefits of self- 

testing on memory performance. During the intervention, students viewed a figure depicting the 

evidence that retrieval practice has greater benefits to students’ memory relative to repeated 

study, and they received instructions that self-testing is a superior strategy relative to restudying. 

Students who received the intervention engaged in more self-testing compared to those who did 

not receive the intervention, and even after a one-week delay, those who received the 

intervention still chose to self-test more often relative to those who did not. Thus, the brief 

presentation of scientific information during the intervention significantly adjusted their self- 

regulated study choices. Similarly, it is possible that providing students with scientific evidence 

establishing the benefit of identifying and including main ideas in their notes may lead students 

to take notes focused more on main ideas relative to other less important lecture content. As 

such, this is featured in the note-taking intervention in all of the current experiments. 

Other methods for supporting students’ note-taking include providing students with 

outlines with which to take notes, and evidence demonstrates that outlines improve note quality 

(Bui & McDaniel, 2015; Kiewra, Benton, Kim, Risch, & Christensen, 1995; Kiewra et al., 1991; 

Kiewra et al., 1989; Kiewra et al., 1997). Even so, outlines provide main ideas directly to 
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students instead of supporting their ability to identify them on their own. As well, instructors 

have to spend time and resources creating outlines for each lecture and getting the materials to 

each student. An alternative is for instructors to cue students about important concepts in a 

lecture. During lectures, instructors can provide verbal cues (e.g., “This information is 

important!”) or visual cues (e.g., writing or displaying information visually) to students that 

signal information students should include in their notes. Importantly, these cues can impact 

students’ identification of main ideas in their notes (e.g., Locke, 1977; Scerbo et al., 1992). 

However, similar to providing outlines to students, instructor cueing involves directly flagging 

important information to students and explicitly indicating that the information should appear in 

their notes. Not all instructors adopt this approach, and even when they do, they may neglect to 

identify all the critical concepts in each lecture. Most important, cueing strategies may teach 

students to simply rely on instructors to identify key concepts for them throughout the lecture 

instead of developing their independent ability to do so. Thus, other strategies may be more 

effective for improving students’ ability to identify key concepts on their own. 

How can instructors support students’ identification of key concepts without doing the 

work for them throughout each class? One possibility may be to provide students with 

information about what to expect at the beginning of class. In Rickards and McCormick (1988), 

students listened to a passage and took notes. Some students answered pre-questions, which are 

questions about important information that will appear in a lesson, and others did not. All 

students took a test over the information in the passage. Students who answered pre-questions 

identified and included significantly more concepts in their notes relative to those who did not 

answer pre-questions. As well, students who answered pre-questions recalled significantly more 

concepts on the test compared to students who did not answer pre-questions. Thus, an instructor 
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may be able to include minor organizational information in their lectures that provide support for 

main idea identification. Researchers have yet to explore whether a lesson overview delivered by 

an instructor at the beginning of a lecture can similarly benefit idea identification. A lesson 

overview at the beginning of a lecture may benefit students’ main idea identification simply by 

providing a guideline for key concepts to expect and to prepare students for the organizational 

structure of the lecture. Further, based upon research exploring instructor cueing during lectures, 

a lesson overview may act as a cue to students and signal which information to watch for during 

a lecture that will be important. Students will have increased exposure to the concepts 

represented in the lesson overview, so when those concepts are discussed during the lecture, 

students’ learning experience may be somewhat different (e.g., more fluent) relative to concepts 

not represented in the lesson overview. As important, a lesson overview is a strategy instructors 

could implement in actual classrooms because it is simple, does not require much time or effort, 

and does not require many resources. 

The Present Experiments 

There were two primary goals of the current work. The first goal was to investigate the 

effectiveness of a simple intervention for increasing main ideas identified in students’ notes. To 

explore this, students in Experiments 1, 2, and 3 either took notes as they typically would in a 

class, or they received a novel note-taking intervention aimed at increasing the number of main 

ideas identified in students’ notes. During this note-taking intervention, students were presented 

with scientific evidence showing how the presence of main ideas in notes is associated with test 

performance. Students then viewed a figure showing actual data supporting the claim that main 

idea identification in notes is important for learning (cf. Ariel & Karpicke, 2017). Then, students 

practiced identifying main ideas by taking notes while watching a short training lecture. My 
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novel approach involved practice identifying main ideas in contrast with other kinds of ideas 

(supplementary points). In doing so, students should gain insight in the characteristics of main 

ideas in contrast with other components of lectures. After students took notes, they evaluated 

their own notes to determine if they successfully identified and included main ideas from the 

lecture. Each student received a report based upon which information they reported identifying in 

their notes, and information was presented explaining how to identify main ideas in contrast with 

other types of ideas during a lecture. 

The second primary goal of the current work was to examine how delivering a lesson 

overview may impact students’ main idea identification. To investigate this, students in 

Experiment 2 watched either a video that included a lesson overview at the beginning and end of 

the lecture, or they watched a video that did not include a lesson overview at the beginning and 

end. To further explore how a lesson overview may impact students’ main idea identification in 

notes, students in Experiment 3 watched either a lecture video without a lesson overview, a 

lecture video with a brief lesson overview, or a lecture video with a detailed lesson overview. 

For completeness, a third goal of the proposed work was to investigate how both the 

note-taking intervention and a lesson overview impacted students’ learning. Evidence suggests 

that note-taking primarily benefits students’ learning through the review of note-taking rather 

than the process of note-taking (Carter & Van Matre, 1975; Kiewra, 1985; Kiewra et al., 1991; 

but see Jansen et al., 2017), but the process of taking notes without review can still have a 

positive, albeit small, impact on students’ learning (Kobayashi, 2005). Additionally, there is 

strong evidence that the content that students include in their notes is more likely to be recalled 

on a test relative to content that does not appear in students’ notes (Aiken et al., 1975; Bretzing 

& Kulhavy, 1981; Cohn et al.,. 1995; Einstein et al., 1985; Howe, 1970; Kiewra & Fletcher, 
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1984; Locke, 1977; Peverly et al., 2003; Rickards & Friedman, 1978). Thus, students with more 

main ideas identified in their notes due to the intervention or the lesson overview may have 

superior test performance relative to students who have fewer main ideas identified in their 

notes. 

Experiment 1 

In Experiment 1, students first answered questions to assess their prior knowledge about 

tarantulas. Next, half of the students received instructions to take notes as they typically would 

during a lecture (i.e., conventional-notes group), and half of the students completed a note-taking 

intervention (i.e., note-intervention group). During the note-taking intervention, students 

received instructions to only take notes on the main ideas in the lecture, and they practiced 

identifying main ideas in contrast with less important ideas for a training lecture about a topic 

unrelated to tarantulas. Then, all students watched a lecture video and took notes. Following a 

brief distracter task, all students completed a short-answer test on the information from the 

lecture video, evaluated the instructor in the video on a series of evaluation items, and responded 

to questions assessing the degree to which they actively payed attention to the lecture video. I 

predicted that students in the note-intervention group would identify a significantly greater 

proportion of main idea units in their notes relative to students in the conventional-notes group. 

With respect to performance on the short-answer test, I predicted that students in the note- 

intervention group would have a higher proportion correct on the short-answer test compared to 

those in the conventional-notes group. 

Method 

Design and Participants 
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Note-taking type (conventional notes vs. note intervention) was manipulated between- 

participants, and students were randomly assigned to group. Due to the lack of prior research, I 

was unable to conduct a power analysis to determine the target sample size for each group. 

Based upon guidelines for researchers reported by Simmons et al. (2011), a minimum of 20 

students per group was needed to obtain a minimum cell size of 20 observations. I decided to 

increase the sample size to 40 students per group (80 students total) based upon convention in 

cognitive psychology research, and to ensure that I obtained enough power to evaluate test 

performance, for which a smaller effect was expected. 

Overall, 93 students participated in the current experiment. I over-collected data in 

anticipation of exclusions due to Qualtrics errors and failed attention checks. Out of the 93 

students who participated, data from 18 students were either unavailable or excluded. 

Specifically, data from 3 students were unavailable due to failure to follow instructions (i.e., did 

not take notes during the study), data from 1 student were excluded because they did not 

complete the study, data from 1 student were excluded because the student was previously a 

research assistant in the lab in which the study was conducted, data from 2 students were 

unavailable because the students had a phobia of spiders and could not continue the study, data 

from 9 students were excluded due to spending less than the required time on the distracter task, 

data from 1 student were excluded because the student failed an attention check, and data from 1 

student were excluded because the student reported accurate and detailed knowledge about 

tarantulas prior to watching the lecture video (see prior knowledge section of the results for more 

information). Thus, the final sample size was 75 (38 in the conventional-notes group, 37 in the 

note-intervention group). 

 



14 
 

Materials 

The materials for Experiment 1 included a 20-minute scientific lecture video on 

tarantulas that I created (all materials provided at, https://osf.io/4whcr/). All information 

discussed during the lecture video was gathered from The Tarantula Keeper’s Guide, a book 

written by experts on the history, biology, behaviors, and husbandry of tarantulas (Schultz & 

Schultz, 2009). In the lecture video, I discussed the anatomical structure, classification, 

behaviors, and the roles of tarantulas. During the lecture video, I was displayed delivering the 

lecture in the upper-right corner of the screen. The remainder of the screen displayed PowerPoint 

slides containing brief bulleted information, and images that corresponded with the bulleted 

information (see Figure 2). 

Figure 2. Display of Lecture Video on Students’ Screens as they Took Notes 

 

The video included closed captions at the bottom of the screen. The materials also included a 10- 

question short-answer test that I created based upon the content in the lecture. The short-answer 

test included 8 items assessing students’ knowledge of main ideas and concepts discussed in the 

lecture video, and 2 items assessing students’ knowledge of supporting details. 



15 
 

A pre-registered pilot study was conducted to ensure that students’ scores on the short- 

answer test were not on the floor or ceiling. For the pilot study, 20 students drawn from the same 

subject pool watched the tarantula lecture video, completed a brief distractor task, and then 

completed a short-answer test containing 20 questions. Items on the short-answer test were 

modified and the number of questions was reduced based upon students’ performance in the pilot 

study, resulting in 10 questions used in Experiments 1, 2, and 3. All parts of the study were 

programmed using Qualtrics. 

Procedure 

The procedure for the current set of experiments was pre-registered via Open Science 

Framework (OSF) to ensure the credibility and transparency of all findings (provided at, 

https://osf.io/4whcr/). Due to the status of COVID-19 at TCU, all data were collected remotely. 

Students first joined a videoconference session via Zoom (Zoom Video Communications Inc., 

2016) with a trained research assistant. Then, students progressed through the experiment while 

under the close supervision of the research assistant. 

Students in Experiment 1 received instructions that they would learn scientific 

information about tarantulas. After reading instructions, all students answered two questions 

assessing their self-reported knowledge about tarantulas and their prior exposure to tarantulas. 

The first question students answered was, “How much scientific information do you know about 

tarantulas?” Students selected from the options, “Nothing”, “Some information”, and “A lot”. If 

students selected either, “Some information” or “A lot”, a textbox appeared on the screen with 

instructions for students to explain all the scientific information they knew about tarantulas. The 

second question students answered was, “Have you ever had a tarantula as a pet?” Students 

selected from the options, “Yes” or “No”. 
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After responding to the prior knowledge questions, students read instructions about the 

experiment. Students received instructions to watch the 20-minute lecture video and take notes 

over the content in the lecture. After reading initial instructions, students in the conventional- 

notes group received instructions to take notes as they typically would during a class lecture. 

Students in the note-intervention group participated in the ntervention (see Figure 3). 
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Figure 3. Steps of the Novel Notetaking intervention 

Note. Panel A: Figure with data showing that including main idea units in notes benefits test 
performance for those statements. Panel B: The practice video of the unrelated lecture. Panel C: 
Identification of lecture statements in notes. Panel D: Personalized report of how many main 
ideas students included in their notes compared to supporting details. Panel E: Explanation of 
main ideas, examples of main ideas from the unrelated lecture video, and instructions to only 
include main ideas in notes. Panel F: Explanation of supporting details, examples of supporting 
details from the unrelated lecture video, and instructions to not include supporting details in 
notes. 
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Specifically, they received instructions to focus on taking notes on main ideas in the lecture and 

to avoid including minor and tangential ideas in their notes. During the note-taking intervention, 

students completed a tutorial designed to educate them on the importance of identifying main 

ideas in their notes, as well as to provide students with an opportunity to practice identifying 

main ideas in their notes and receive feedback. First, students were presented with scientific 

evidence demonstrating that students who include more main ideas in their notes typically 

perform better on tests relative to students who include fewer main ideas in their notes (cf. Ariel 

& Karpicke, 2017). To emphasize this point, a figure based upon data from Einstein et al. (1985) 

was displayed on the screen showing that students have a greater likelihood of correctly 

answering questions on a test when the tested information appears in their notes relative to when 

tested information does not appear in their notes. Afterwards, students practiced identifying main 

ideas by taking notes while watching a 3-minute training lecture video about calico cats 

(Carpenter et al., 2013). Following the training lecture, each statement from it was displayed on 

the screen one-at-a-time, and students examined their own notes to determine if they had 

included the statement in them. For each statement, students selected either, “Yes” or “No”. 

Thus, students received practice identifying main ideas in contrast with other types of concepts. 

Each student received an individualized report based upon the information they indicated 

including in their notes showing how many main ideas they included out of 10 possible main 

idea statements, as well as how many supporting details they included out of the 6 possible 

supporting detail statements. 

Following the report, students received instructions explaining the differences between 

each idea type paired with examples of each type of idea from the training lecture. It was 

emphasized to students that they should focus on only including main ideas in their notes, and 
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students reviewed their report again. Then, students answered two questions to ensure that they 

understood the importance of identifying and including main ideas. Specifically, students first 

responded to the question, “What type of information during a lecture is most beneficial to 

include in your notes?” Students selected from the options, “Main Ideas”, “Supporting Details”, 

“Examples”, and “Minor Details.” The second question students responded to was, “Does 

including main ideas in your notes increase your chances of correctly answering questions about 

those ideas on a test?” For this question, students selected either, “Yes” or “No”. If a student 

failed to select the correct option for either question, the figure based upon data from Einstein et 

al. (1985) was displayed on the screen, and students were instructed to review the information 

about the importance of including main ideas in notes again. 

After students in the note-intervention group successfully completed the tutorial, and 

after students in the conventional-notes group read initial instructions, they received instructions 

to pay close attention to the video because they would be tested on the information from it in the 

future. Then, students in both groups watched the tarantula lecture video and took notes. 

Students took notes in Qualtrics by typing in a large textbox directly below the lecture video. 

Following completion of the video, students completed a 1-minute distractor task, during which 

they typed the names of as many U.S. states as they could from memory. Then, students 

completed the short-answer test. The order of questions on the short-answer test was randomized 

anew for each student, and questions were displayed on the screen individually. The short- 

answer test was self-paced. 

After students completed the short-answer test, they rated the instructor on a series of 

evaluation items. Specifically, students evaluated the instructor based upon how knowledgeable, 

organized, prepared, and effective she was, as well as how likely they would be to recommend 
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 the instructor and recommend a hypothetical course on the lecture content to another student (cf. 

Carpenter et al., 2020; Carpenter et al., 2013). 

Next, students responded to a series of questions gauging their beliefs about note-taking. 

Students in the conventional-notes group responded to the question, “During the lecture video, 

you took notes as you typically would during a class whereas other students were instructed to 

focus strictly on the main ideas from the lecture. Which type of notetaking strategy (either taking 

typical notes or taking notes only on main ideas) do you believe results in the highest quality 

notes?” Students in the note-intervention group responded to the question, “During the lecture 

video, you were instructed to take notes on only the main ideas in the lecture whereas other 

students took notes as they typically would during a class lecture. Which type of notetaking 

strategy (either taking notes only on main ideas or taking typical notes) do you believe results in 

the highest quality notes?” Both groups of students selected one of the following options: 

“Taking notes on main ideas only”, “Taking notes as you typically would in a class”, and “I 

don’t believe the type of notetaking strategy impacts the quality of notes”. Immediately 

following this, both groups of students responded to the question, “Which type of notetaking 

strategy (either taking typical notes or taking notes only on main ideas) do you believe results in 

better learning of the lecture content?” Students selected one of the following options: “Taking 

notes on main ideas only”, “Taking notes as you typically would in a class”, and “I don’t believe 

the type of notetaking strategy impacts learning.” 

Although it is likely that most students take notes using the conventional format, I 

measured students’ prior experience focusing on main ideas during note-taking. Specifically, 

students answered a series of questions used in prior work examining students’ note-taking 

strategies (Witherby & Tauber, 2019; see Table 1). 
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Table 1   
Questions Assessing Students’ Self-Reported Beliefs and Note-Taking Strategies 

Belief or Strategy 
Being Assessed Questions Response Options 

  
 

Which type of notetaking strategy (either taking 
conventional notes or taking notes only on main 
ideas) do you believe results in the highest quality 
notes? 

 
a) Taking notes on main ideas only 
b) Taking conventional notes (i.e., 
taking notes as you typically would in a 
class) 
c) I don’t believe the type of notetaking 
strategy impacts the quality of notes 

Beliefs About Note- 
Taking Type 

  

  
Which type of notetaking strategy (either taking 
conventional notes or taking notes only on main 
ideas) do you believe results in better learning of the 
lecture content? 

a) Taking notes on main ideas only 
b) Taking conventional notes (i.e., 
taking notes as you typically would in a 
class) 
c) I don’t believe the type of notetaking 
strategy impacts learning 

  
Which type of lecture (with or without an overview at 
the beginning) do you believe results in the highest- 
quality notes? 

a) The lecture video with an overview 
b) The lecture video without an 
overview 
c) I don’t think an overview impacts 
the quality of notes 

Beliefs About 
Lesson Overview 

 

Which type of lecture video (either with an overview 
or without an overview at the beginning) do you 
believe results in better learning of the lecture 
content? 

 
a) The lecture video with an overview 
b) The lecture video without an 
overview 
c) I don’t think an overview impacts 
learning 

  
 

When taking notes, how often is your goal to record 
the key points of the lecture? 

 
 

Rate on a scale from 1 (strongly 
disagree) to 5 (strongly agree) 

 
 
 

Self-Reported Note- 
Taking Strategies 

 
 

What kind of things do you write down when taking 
notes? 

a) Main points 
b) Details/definitions 
c) What the professor deems as 
important 
d) Other 

  
 

How do you know what to write down when taking 
notes? 

a) Important things/main points 
b) Things the professor emphasized 
c) Things that are difficult or will be 
hard to remember 
d) Other 

 



22 
 

As one example, students were asked, “What kind of things do you write down when taking 

notes?” For this question, students selected one of the following options: “Main Points”, 

“Details/Definitions”, “What the professor deems as important”, and “Other”. All 5 questions 

assessing students’ beliefs and preferences were randomly ordered, and the options for each 

question were randomized anew for each student. Students had unlimited time to answer each 

question. Afterwards, they were thanked for their participation and debriefed. Students received 

1 hour of research credit in exchange for their participation. 

Note Scoring 

To score students’ notes, I first created a rubric for the lecture content. The tarantula 

lecture video included 200 statements. Two independent raters read the lecture transcript and 

determined if each statement was a main idea, a supporting detail, an unimportant statement 

(e.g., questions leading into the next lecture topic, statements that did not provide any new 

information), or a redundant statement (i.e., statements that repeated idea units previously 

discussed during the lecture). There was one discrepancy between the two raters’ categorizations, 

which was resolved by a third rater. The lecture video contained 86 main idea statements, 76 

supporting detail statements, 28 unimportant statements, and 10 redundant statements. 

The focus of the current work is on students’ identification of main idea units in their 

notes because the note-taking intervention was designed to impact identification of main ideas. 

As such, students’ ability to identify main ideas from the lecture and capture them in their notes 

is the primary measure of interest for all experiments. For Experiment 1, I also evaluated 

students’ identification of supporting detail units in their notes. Using the established rubric, two 

independent raters blind to group assignment examined the contents of students’ notes and 

determined the number of unique main idea and supporting detail units included in each 
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students’ notes. Raters scored main idea unit and supporting detail unit identification by 

assigning either a score of 1 if the idea unit was present in students’ notes or a score of 0 if the 

idea unit was absent from students’ notes. Thus, this measure quantified students’ abilities to 

successfully identify and include main ideas and supporting details in their notes. 

In addition, for Experiment 1, I explored two other note-taking measures. I measured the 

proportion of main idea units correct and the proportion of supporting detail units correct that 

students included in their notes (i.e., how much correct information students included about idea 

units divided by the total number of idea units possible in the lecture). Using the established 

rubric, two independent raters blind to group assignment examined the contents of students’ 

notes and determined the proportion correct of unique main idea units and supporting detail units 

in each students’ notes. Raters scored the quality of main idea units and supporting detail units 

by assigning each unit a score of either 0, 0.25, 0.5, 0.75, or 1 depending on the amount of 

correct information included about the individual unit. I also measured the completeness of main 

idea units and supporting detail units successfully identified in students’ notes (i.e., how much 

correct information students included about idea units in their notes divided by the number of 

idea units they successfully identified in their notes). Using the established rubric, two 

independent raters blind to group assignment examined the contents of students’ notes and 

determined the completeness of unique main idea units and supporting detail units in each 

students’ notes. The completeness measure for each student was determined by dividing the 

proportion correct of main idea units and supporting detail units by the number of main idea 

units and supporting detail units students successfully identified in their notes. These measures 

are not predicted to be influenced by the note intervention, and I did not propose to report them 

for the reported experiments. I include students’ proportion correct and note completeness for 
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Experiment 1 as a bonus because these measures are of interest for evaluating the utility of the 

two-phase model of note-taking. 

For all measures of note quality, when discrepancies arose between the raters, they were 

resolved by a third rater to create one unified data set and attenuate potential issues related to 

reliability between raters. In other words, I adopted a labor-intensive and thorough scoring 

procedure in which all notes were scored by two independent raters. Then, all discrepancies were 

successfully resolved by a third independent rater, which resulted in one set of scores for each 

student after the quality of their notes had been evaluated by 3 separate raters. 

Results 

Measures of students’ prior knowledge are reported first to establish the nature of the 

obtained sample. My primary outcome of interest is reported next - namely, analyses of students’ 

identification of main idea units in notes. I also report students’ identification of supporting 

detail units, the proportion correct of main idea units and supporting detail units, and the 

completeness of main idea units and supporting detail units in students’ notes. My secondary 

outcome of interest (i.e., performance on the short-answer test) is reported afterwards, followed 

by analyses evaluating students’ beliefs about note-taking, note-taking strategies, and evaluations 

of the instructor. 

Prior Knowledge 

I predicted that students’ prior knowledge of tarantulas would be low and would not 

significantly differ between groups due to random assignment. In support of these expectations, 

prior knowledge analyses revealed that students’ knowledge of tarantulas did not significantly 

differ between groups. No students reported owning a tarantula as a pet prior to participating in 

the experiment. For the remaining item (i.e., “How much scientific information do you know 
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about tarantulas?”) chi-square tests were conducted to examine for group differences in students’ 

selections of the 3 categorical options (i.e., “A lot”, “Some information”, “Nothing”). 

Importantly, the number of students who selected each option did not differ between groups, χ2 

(2, N = 76) = 1.03, p = 0.599. 

As noted in the participant section, 1 student’s data were excluded from all future 

analyses. This student indicated knowing “A lot” of information about tarantulas and provided a 

detailed amount of correct information about tarantulas when asked to explain what they knew. 

Thirteen students (7 in the conventional notes group and 6 in the note intervention group) 

reported knowing “Some information” about tarantulas prior to the current experiment. A trained 

researcher assessed the accuracy of the free-responses for these students. None of the 13 students 

who reported knowing “Some information” gave accurate or detailed information about 

tarantulas. Thus, their data were retained in all analyses. 

Main Idea and Supporting Detail Unit Identification in Students’ Notes 

In Experiment 1, I conducted analyses evaluating the impact of the note-taking 

intervention on students’ 1) idea unit identification, 2) portion correct for the idea units, and 3) 

completeness of both main ideas and supporting details in their notes. These analyses were 

conducted for Experiment 1 but are not featured in Experiments 2 and 3. 

A 2 (note-taking type: conventional vs. intervention) x 2 (idea unit type: main idea vs. 

supporting detail) mixed-factor analysis of variance (ANOVA) with note-taking type as the 

between-participants factor and idea unit type as the within-participant factor was conducted on 

the proportion of idea units identified in students’ notes. There was a significant main effect of 

idea unit type, F(1, 73) = 880.75, p < 0.001, η2p = 0.92 (see Figure 4). 
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Figure 4. Mean proportion of idea units identified in notes in Experiment 1. Error bars represent 

standard error of the mean. 

Results from a paired-samples t-test revealed that students identified a significantly greater 

proportion of main idea units in their notes (M = 0.63, SE = 0.02) compared to supporting detail 

units (M = 0.29, SE = 0.02), t(74) = 29.48, p < 0.001, d = 3.40. The main effect of note-taking 

type and the interaction between note-taking type and idea unit type were not significant, Fs(1, 

73) ≤ 1.91, ps ≥ 0.172, η2ps ≤ 0.03. Overall, these findings suggest that students (regardless of 

note-taking type) were more successful at identifying main idea units in their notes compared to 

supporting detail units. 

Correctness of Main Idea Units and Supporting Details in Students’ Notes 

A 2 (note-taking Type: conventional vs. intervention) x 2 (idea unit type: main idea vs. 

supporting detail) mixed-factor ANOVA with note-taking type as the between-participants factor 

and idea unit type as the within-participant factor was conducted on the proportion correct of 
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main ideas and supporting details in students’ notes. There was a significant main effect of idea 

unit type, F(1, 73) = 842.23, p < 0.001, η2p = 0.92 (see Figure 5). 

 

Figure 5. Mean proportion correct of idea units in notes in Experiment 1. Error bars represent 

standard error of the mean 

Based upon results from a paired-samples t-test, students’ notes for main idea units were 

more correct (M = 0.47, SE = 0.02) than were their notes for supporting detail units (M = 0.19, 

SE = 0.01), t(74) = 29.03, p < 0.001, d = 3.35. The effect of note-taking type and the interaction 

between note-taking type and idea unit type were not significant, Fs(1, 73) ≤ 0.89, ps ≥ 0.349, 

η2ps ≤ 0.01. Based upon these analyses, all students (regardless of note-taking type) had a 

greater degree of correct notes on the main ideas compared to the supporting details from the 

lecture. 

Completeness of Main Idea Units and Supporting Detail Units in Students’ Notes 

A 2 (note-taking type: conventional vs. note intervention) x 2 (idea unit type: main idea 

vs. supporting detail) mixed-factor ANOVA with note-taking type as the between-participants 

factor and idea unit type as the within-participant factor was conducted on the completeness of 
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main idea units and supporting detail units included in students’ notes. A significant main effect 

of idea unit type emerged, F(1, 73) = 96.53, p < 0.001, η2p = 0.60 (see Figure 6). 

 

Figure 6. Mean proportion complete of idea units in notes in Experiment 1. Error bars 

represent the standard error of the mean.  

Based upon results from a paired-samples t-test, students recorded a significantly greater 

proportion of complete information about main idea units (M = 0.75, SE = 0.01) 

compared to that of supporting detail units (M = 0.63, SE = 0.01), t(74) = 9.78, p < 0.001, 

d = 1.13. The effect of note-taking type and the interaction between note-taking type and 

idea unit type were not significant, Fs(1, 173) ≤ 2.29, ps ≥ 0.134, η2ps ≤ 0.03. Thus, 

when students successfully identified a main idea or supporting detail unit from the 

lecture video, they were more successful at recording a complete amount of information 

about the identified main idea units compared to the identified supporting detail units in 

their notes. 
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Proportion Correct on the Short-Answer Test 

To evaluate performance on the short-answer test, two independent raters blind to 

condition scored students’ responses for correctness. The raters assigned no, partial, or 

full points (0, 0.5, or 1) for each response. Any discrepancies between the two raters’ 

scores was resolved by a trained researcher. This method of scoring data for the short-

answer test was used in all subsequent experiments. In contrast with my predictions, there 

was no significant difference in proportion correct on the short-answer test between 

students in the note-intervention group and those in the conventional-notes group, t(73) = 

1.00, p = 0.321, d = 0.21 (see Figure 7). Thus, the novel note-taking intervention did not 

have an impact on students’ test performance. 

 

Figure 7. Mean proportion correct on the short-answer test in Experiment 1. Error bars 

represent standard error of the mean. 

Students’ Beliefs and Note-Taking Strategies 

To establish the generalizability of my sample, I examined the rates of students’ 

responses for each question assessing note-taking beliefs and strategies. These questions 

assessed, (1) how taking conventional notes versus taking notes only on main ideas 
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impacts the quality of students’ notes, 2) how taking conventional versus taking notes 

only on main ideas impacts learning, 3) what information they typically include in their 

notes, and 4) how they decide to take notes. I predicted that students would report that 

focusing on main ideas during note-taking impacts the quality of notes and test 

performance, and no significant differences between the two groups. When asked which 

type of note-taking (either conventional or on main ideas only) results in better note 

quality, 27% of students reported taking notes on main ideas only, 72% reported 

conventional notes, and 1% did not believe note-taking type impacts the quality of notes. 

When asked which type of note-taking results in better learning, 29% of students reported 

taking notes on main ideas only, 68% reported taking conventional notes, and 3% did not 

believe note-taking type impacts learning. There were no significant group differences in 

the response rates for the 4 questions with categorical responses, χ2 s (2 or 3, N = 75) ≤ 

7.32, ps ≥ 0.062. Further, there was no significant group difference in self-ratings of how 

often students’ goal is to record key points from the lecture, t(73) = 0.78, p = 0.440, d = 

0.68. 

Students’ Instructor Evaluations 

I was also interested in exploring if the type of note-taking (either main ideas only 

or conventional notes) impacts students’ evaluations of the instructor. Overall, students 

tended to rate the instructor positively on their knowledge, organization, preparedness, 

and effectiveness. Students also were likely to recommend the instructor and a 

hypothetical course with the instructor to another student. There were no significant 

differences for any of the 6 evaluation items (i.e., knowledgeable, preparedness, 

organized, effectiveness, recommend instructor, and recommend course) between 
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students who participated in the note-taking intervention and those who took 

conventional notes, ts(73) ≤ 1.19, ps ≥ 0.119, ds ≤ 1.08 (see Figure 8). 

 

Figure 8. Mean ratings for instructor evaluation items in Experiment 1. Error bars 

represent standard error of the mean. 

Experiment 2 

The primary goal of Experiment 1 was to determine the effectiveness of a novel note- 

taking intervention aimed at increasing the amount of main idea units identified in students’ 

notes. In Experiment 1, the novel note-taking intervention did not improve students’ main idea 

unit identification in their notes, and it did not improve students’ performance on the short- 

answer test. Thus, my hypotheses were not supported. 

Due to the novelty of Experiment 1, one of the primary goals for Experiment 2 determine 

if Experiment 1 outcomes replicate with a follow-up experiment. The other primary goal was to 

explore an addition instructors can implement in their classes to benefit students’ note-taking – 

namely, delivering a lesson overview of important lecture content at the beginning and end of a 

lecture. There is no work examining how a lesson overview delivered by the instructor at the 
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beginning and end of a lecture may specifically aid students’ identification of main ideas. It is 

possible that a short preview of important lecture content at the beginning of a lecture may cue 

students to record notes when presented with the important content later in the lecture. Important 

for instructors, delivering an overview of content at the beginning and end of a lecture is not 

labor intensive for construction or overly consuming of class time. 

In Experiment 2, I included the same groups as used in Experiment 1 (e.g., conventional- 

notes group and note-intervention group), and I added two new groups. In one group, students 

received the note-taking intervention and watched a lecture with a lesson overview (i.e., note 

intervention + overview group). In the other group, students took notes as they typically would in 

a class and watched a lecture with a lesson overview (i.e., conventional notes + overview group). 

I predicted that students who watched a lecture with a lesson overview would identify a greater 

proportion of main idea units in their notes compared to students who watched a lecture without 

a lesson overview. I originally predicted a significant interaction between note-taking type (i.e., 

conventional-notes and note-intervention groups) and lecture type (i.e., overview and no 

overview groups). I originally predicted that both the note-taking intervention and lesson 

overview should increase the main idea units identified in students’ notes. However, I may not 

find support for this interaction if the null effect of the note-taking intervention on main idea unit 

identification from Experiment 1 replicates in Experiment 2. If this outcome does not replicate 

(i.e., if the note-taking intervention does impact students’ main idea unit identification in 

Experiment 2), for students who received the note-taking intervention, those who watched a 

lecture with a lesson overview should demonstrate greater gains in main ideas identified in their 

notes relative to those who watched a lecture without a lesson overview. For students who took 

conventional notes, those who watched a lecture with a lesson overview would still demonstrate 
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gains in main idea unit identification, but because they only received one aid to help with main 

idea unit identification, the impact of this would be smaller relative to the impact on students 

who received the note-taking intervention. 

Note Scoring 

Identical to Experiment 1, the focus of Experiments 2 and 3 was on students’ 

identification of main idea units in their notes. As such, for Experiments 2 and 3, students’ 

ability to identify main ideas from the lecture and include them in their notes was constructed 

using the procedures adopted for Experiment 1. In contrast with Experiment 1, measures of idea 

unit identification for supporting detail units, correctness of main idea and supporting detail 

units, and completeness of main idea and supporting detail units were not evaluated in either 

Experiment 2 or Experiment 3. These measures were not created due to time constraints and the 

amount of labor required for 3 raters to score all notes for them for the large sample size obtained 

for each experiment. Even though the measures of proportion correct and note completeness are 

important for assessing the two-phase model of note quality, I did not propose to include them 

for either experiment (for further discussion of this measure, see the General Discussion). 

Method 

Design and Participants 

A 2 (note-taking type: conventional notes vs. note intervention) x 2 (lecture type: 

overview vs. no overview) between-participants design was used in Experiment 2. Students were 

randomly assigned to one of the four groups (conventional notes, note intervention, conventional 

notes + overview, and note intervention + overview). Due to null effects of the note intervention 

on main idea identification in Experiment 1, I was unable to conduct a power analysis to 

determine the appropriate sample size for Experiment 2. I chose a sample size of 40 students per 
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group (160 students total) to maintain consistency with sample size guidelines (Simmons et al., 

2011) and ensure sufficient power to detect potential effects. All students were from the same 

subject pool as students in Experiment 1, but students who participated in either the pilot study 

or Experiment 1 were excluded from participating in Experiment 2. 

In total, 188 students participated in Experiment 2. Similar to Experiment 1, I over- 

collected data for the current experiment in anticipation of exclusions based upon failed data 

checks and Qualtrics errors. Data from 5 students were excluded because they did not complete 

the study, data from 2 students were excluded because they had a phobia of tarantulas, data from 

6 students were excluded due to spending less than what was the required time on the distracter 

task, data from 3 students were excluded because they searched for answers to the short-answer 

test questions during the test, data from 4 students were excluded because they experienced 

video errors that significantly impacted their ability to learn the information, data from 1 student 

were excluded because the student was previously research assistant in the lab conducting the 

current experiment, data from 2 students were excluded because they increased the video speed, 

data from 5 students were excluded because they paused the video to take notes, data from 1 

student were excluded because a university alert occurred during the experiment, data from 2 

students were excluded due to Wi-Fi issues, data from 1 student were excluded because they did 

not take notes during the study, data from 2 students were excluded because they participated in 

the experiment twice, and data from 1 student were excluded because they reported detailed and 

accurate information about tarantulas prior to watching the lecture video (see prior knowledge 

section of the results for more information). Thus, the final sample size was 153 (41 in the 

conventional-notes group, 39 in the note-intervention group, 40 in the conventional notes + 

overview group, and 33 in the note intervention + overview group). 
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Materials 

The materials for Experiment 2 were nearly identical to those used in Experiment 1. All 

students watched a scientific lecture video that was approximately 20-minute long about 

tarantulas, and all students completed the same 10-question short-answer test as used in 

Experiment 1. Unlike Experiment 1, a lecture video with a lesson overview was included in the 

current experiment. This lecture video covered identical content as the lecture video without a 

lesson overview, and the only difference was the addition of an overview slide at the beginning 

and end of the lecture video that the instructor in the video talked through (see Figure 9). 

 

Figure 9. Lesson overview slides. The slide in the left panel is the brief lesson overview featured 

in Experiments 2 and 3. The slide in the right panel is the detailed lesson overview featured in 

Experiment 3. 

The overview slide included one introductory slide to the lecture and one closing slide to the 

lecture containing several bullet points on main ideas about tarantulas discussed during the 

lecture video. The overview slide at the beginning and end of the lecture was identical. 

Procedure 

All students began the experiment by answering the same prior knowledge questions used 

in Experiment 1. Afterwards, half of the students received instructions to take notes as they 
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typically would during a class lecture (i.e., conventional-notes group), and the other half received 

instructions to focus on only including main ideas in their notes and participated in the note 

taking intervention (i.e., note-intervention group). Then, students in the conventional-notes group 

and note-intervention group watched the same lecture video as in Experiment 1 and took notes. 

Novel to Experiment 2, students in the conventional notes + overview group and students in the 

note intervention + overview group watched a lecture video with a lesson overview. Upon 

completion of the video, students completed the same 1-minute distracter task featured in 

Experiment 1 and completed the same 10-question short-answer test used in Experiment 1. As in 

Experiment 1, questions on the short-answer test were randomized anew for each student, and 

the test was entirely self-paced. 

Students evaluated the instructor on the same series of evaluation items featured in 

Experiment 1. Specifically, students rated the instructor on the extent to which the instructor was 

knowledgeable, organized, prepared, and effective, as well as how likely they would be to 

recommend the instructor and a hypothetical course with the instructor to another student (c.f. 

Carpenter et al., 2020; Carpenter et al., 2013). 

Afterwards, they answered the same questions assessing students’ note-taking beliefs as 

used in Experiment 1. Specifically, students responded to the questions assessing 1) how taking 

conventional notes versus taking notes only on main ideas impacts the quality of notes, and 2) 

how taking conventional notes versus taking notes only on main ideas impacts learning. 

However, two questions not featured in Experiment 1 were included in the current experiment. 

Students in the conventional-notes group and note-intervention group saw the following question 

displayed on the screen: “In the video you watched, the instructor did not provide an overview at 

the beginning with the main topics in the lecture. Other students watched a video during which 
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the instructor did provide an overview at the beginning of the main topics. Which type of lecture 

(with or without an overview at the beginning) do you believe results in the highest-quality 

notes?” For students in the conventional notes + overview group and note intervention + 

overview group, they saw the following question displayed on the screen: “In the video you 

watched, the instructor provided an overview at the beginning with the main topics in the lecture. 

Other students watched a video in which the instructor did not provide the overview at the 

beginning. Which type of lecture (with or without an overview at the beginning) do you believe 

results in the highest-quality notes?” All students were given the options, “The lecture video with 

an overview”, “The lecture video without an overview”, and “I don’t think an overview impacts 

the quality of notes.” All students saw the following question next: “Which type of lecture video 

(either with an overview or without an overview at the beginning) do you believe results in better 

learning of the lecture content?” Students had the following options to select from: “The lecture 

video with an overview”, “The lecture video without an overview”, and “I don’t think an 

overview at the beginning of a lecture impacts learning.” 

Then, all students answered the same questions assessing their note-taking strategies used 

in Experiment 1. Specifically, students answered questions assessing 1) what information they 

typically include in their notes, 2) how they decide to take notes, and 3) how often their goal is to 

record key points in the lecture. All 7 questions assessing students’ beliefs and strategies were 

presented in a randomized order, and all of the options for each question were randomized anew 

for each student. Additionally, all questions were presented individually, and students had 

unlimited time to respond to each question. After students answered all questions, they were 

thanked, debriefed, and compensated with credit for 1-hour of participation. 
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Results 

Similar to Experiment 1, students’ prior knowledge on the lecture content is reported 

first. My primary outcome of interest - identification of main idea units in notes - is reported next 

followed by performance on the short-answer test. Students’ beliefs about note-taking and lesson 

overviews, students’ reported note-taking strategies, and evaluations of the instructor are 

reported last. 

Prior Knowledge 

I expected students’ prior knowledge to be low and not significantly differ between 

groups due to random assignment. Consistent with my predictions, students reported having 

minimal scientific knowledge of tarantulas. Three students (2 in the conventional-notes group 

and 1 in the conventional + overview group) reported having previously owned a tarantula. 

However, no group differences existed in students’ history of having a tarantula, χ2(3, N = 154) 

= 3.36, p = 0.340. Those who previously had a tarantula as a pet reported knowing “Nothing” 

about tarantulas, so their data was retained in all analyses. 

Chi-square tests were conducted for the remaining item (i.e., “How much scientific 

information do you know about tarantulas?”) to evaluate potential group differences. The 

number of students who selected each option did not differ between groups, χ2(3, N = 153) = 

0.27, p = 0.980. No students reported knowing “A lot” of scientific information about tarantulas. 

Thirty students (7 in the conventional-notes group, 8 in the note-intervention group, 7 in the 

conventional + overview group, and 8 in the tutorial + overview group) reported knowing “Some 

information” about tarantulas. Only 1 of the 30 students reported accurate and detailed 

information when prompted to explain their knowledge. For this reason, their data were excluded 
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from all future analyses. The remaining 29 students reported either inaccurate or vague 

information (e.g., ‘You swallow like 4 spiders every year in your sleep’). 

Main Idea Unit Identification in Students’ Notes 

A 2 (note-taking type: conventional notes vs. note intervention) x 2 (lecture type: 

overview vs. overview) between-participants ANOVA revealed a significant main effect of 

lecture type on main idea identification in students’ notes, F(1, 149) = 15.73, p < 0.001, η2p = 

0.10 (see Figure 10). 

 

Figure 10. Mean proportion of idea units identified in notes in Experiment 2. Error bars reflect 

the standard error of the mean. 

Contrary to my prediction, students who watched the lecture video with a lesson overview 

identified a significantly lower proportion of main idea units in their notes (M = 0.60, SE = 0.02) 

compared to students who watched the lecture video without a lesson overview (M = 0.69, SE = 

0.01), t(151) = 3.78, p < 0.001, d = 0.61. There was no significant main effect of note-taking 

type, F(1, 149) = 0.80, p = 0.373, η2p = 0.01. Thus, a lecture overview at the beginning of a 

lecture impaired students’ identification of main ideas in their notes. 
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The analysis also revealed a significant two-way interaction between lecture type and 

note-taking type, F(1, 149) = 4.42, p = 0.037, η2p = 0.03. I conducted follow-up tests to examine 

group differences by conducting 2 independent-sample t-tests. To prevent inflating the risk of 

committing a type I error, I used a Bonferroni Correction. My alpha statistic cutoff after 

performing the Bonferroni Correction was α = 0.025. For students who participated in the note- 

taking intervention, those who watched the lecture with a lesson overview identified a 

significantly lower proportion of main idea units in their notes (M = 0.57, SE = 0.02) compared 

to students who watched the lecture without a lesson overview (M = 0.70, SE = 0.02), t(70) = 

4.21, p < 0.001, d = 1.00. However, there was no significant difference between those who took 

conventional notes (M = 0.67, SE = 0.02) and those who took conventional notes and watched a 

lecture with a lesson overview (M = 0.63, SE = 0.02), t(79) = 1.35, p = 0.181, d = 0.30. Overall, 

main identification in students’ notes was negatively impacted by the lesson overview, especially 

for students who participated in the note-taking intervention. 

Proportion Correct on the Short-Answer Test 

A 2 (note-taking type: conventional notes vs. note intervention) x 2 (lecture type: 

overview vs. overview) between-participants ANOVA revealed a significant main effect of note- 

taking type on students’ test performance, F(1, 149) = 4.78, p = 0.03, η2p = 0.03 (see Figure 11). 
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Figure 11. Mean proportion correct on the short-answer test in Experiment 2. Error bars reflect 

the standard error of the mean. 

Students who participated in the note-taking intervention had a significantly lower proportion 

correct on the short-answer test (M = 0.35, SE = 0.02) compared to those who took conventional 

notes (M = 0.42, SE = 0.02), t(151) = 2.07, p = 0.04, d = 0.34. The main effect of lecture type 

and the interaction between lecture type and note-taking type were not significant, Fs(1, 149) ≤ 

2.49, ps ≥ 0.117, η2ps ≤ 0.02. Thus, the note-taking intervention had a negative impact on 

students’ test performance. 

Students’ Beliefs and Note-Taking Strategies 

I evaluated students’ beliefs about note-taking types and note-taking strategies to 

determine the generalizability of my sample. A programming error prevented me from 

evaluating students’ beliefs about lecture types – thus, these data are not included in the 

following analyses. I expected that most students would report that notes focusing on main ideas 

is more beneficial for note-taking and learning, but I predicted no significant differences between 

the four groups in these reports. When asked which type of note-taking strategy (either 
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conventional or main ideas only) results in better note quality, 24% of students reported notes on 

main ideas only, 74% reported conventional notes, and 2% reported the belief that note-taking 

type does not impact the quality of notes. No significant group differences existed for this belief, 

χ2 (6, N = 153) = 11.63, p = 0.071. When asked which type of notetaking strategy (either 

conventional or main ideas only) results in better learning, 31% of students reported taking notes 

on main ideas only, 67% reported taking conventional notes, and 2% reported the belief that the 

type of note-taking strategy does not impact learning. Further, this chi-square analysis was 

significant, indicating the presence of group differences in this belief, χ2 (6, N = 153) = 16.46, p 

= 0.012 (see Table 2 for descriptive statistics). 
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Table 2         

Frequency Outcomes for Students' Note-Taking Beliefs and Strategies for Experiment 2. 

 
Group Conventional- 

Notes 
Conventional 
+ Overview 

Note- 
Intervention 

Note 
Intervention + 

                                                                                        Overview  
 n % n % n % n % 

What type of method results in superior 
note quality? 

        

Notes on main ideas 6 15 5 13 15 38 10 30 
Conventional notes 34 83 33 82 23 59 23 70 
No impact 1 2 2 5 1 3 0 0 

 
What type of method results in superior 
learning? * 

        

Notes on main ideas 7 17 9 22 20 51 11 33 
Conventional notes 34 83 29 73 18 46 22 67 
No impact 0 0 2 5 1 3 0 0 

What type of information do you include 
in your notes? * 

        

Main points 6 15 9 23 15 38 9 27 
Details/definitions 23 56 24 60 12 31 10 31 
What the professor 
deems important 

 
8 

 
20 

 
5 

 
12 

 
7 

 
18 

 
12 

 
36 

Other 4 9 2 5 5 13 2 6 

 

How do you decide what information to 
include in your notes? 

        

Important things/main 
points 

 
16 

 
39 

 
12 

 
30 

 
17 

 
44 

 
11 

 
33 

Things the professor 
emphasized 

 
13 

 
32 

 
16 

 
40 

 
11 

 
28 

 
13 

 
39 

Things that are difficult 
or will be hard to 
remember 

 
 

8 

 
 

20 

 
 

7 

 
 

18 

 
 

6 

 
 

15 

 
 

5 

 
 

16 
Other 4 9 5 12 5 13 4 12 

*p < 0.05         
 



44 
 

There was a significant difference between the groups on which information students 

typically put in their notes, χ2 (9, N = 153) = 18.16, p = 0.03. Additionally, a significant two-way 

interaction emerged on the students’ ratings of how often their goal is to record key points of 

lectures in their notes, F(1, 149) = 4.70, p = 0.032, η2p = 0.03. Follow-up tests were conducted 

using independent-samples t-tests. A Bonferroni Correction was used to attenuate the possibility 

of committing a type I error. The alpha value after performing the correction was α = 0.025. 

Students who participated in the note-taking intervention gave significantly higher ratings (M = 

4.64, SE = 0.09) in comparison to those who both participated in the note-taking intervention and 

watched a lecture with an overview (M = 4.21, SE = 0.13), t(70) = 2.84, p = 0.006, d = 0.66. 

However, there was no significant difference between students who took conventional notes (M 

= 4.20, SE = 0.12) and students who took conventional notes and watched the lecture with an 

overview (M = 4.25, SE = 0.11), t(79) = 0.34, p = 0.736, d = 0.08. Group differences for the 

remaining item (i.e., how students know what to write in notes) were not significant, χ2 (9, N = 

153) = 2.76, p = 0.973. 

Students’ Instructor Evaluations 

Similar to Experiment 1, students rated the instructor positively on all 6 evaluation items. 

Replicating Experiment 1, there were no significant differences between groups for 5 of the 6 

evaluation items – namely, ratings of the instructor’s knowledge, preparedness, organization, 

effectiveness, and rated likelihood of recommending the instructor to another student, Fs(1, 149) 

≤ 1.82, ps ≥ 0.180, η2ps ≤ 0.01. Unlike Experiment 1, there was a significant interaction between 

note-taking type and lecture type on students’ self-reported likelihood of recommending a 

hypothetical course with the instructor to another student, F(1,149) = 9.32, p = 0.003, η2p = 0.06 

(see Figure 12). 
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Figure 12. Mean ratings for instructor evaluation items in Experiment 2. Error bars reflect the 

standard error of the mean. 

* p < 0.01 

Independent-samples t-tests were conducted to explore this interaction, and a Bonferroni 

Correction was applied to analyses to prevent committing a type 1 error. Students in the note- 

intervention group (M = 4.00, SE = 0.13) gave significantly higher ratings compared to students 

in the note intervention + overview group (M = 3.30, SE = 0.18), t(70) = 3.21, p = 0.002, d 

=0.75. However, there was no significant differences between students in the conventional-notes 

group (M = 3.63, SE = 0.19) and the conventional notes + overview group (M = 3.91, SE = 

0.14), t(79) = 1.20, p = 0.232, d = 0.27, Thus, the presence or absence of a lesson overview did 

not impact ratings for students’ recommendation of the course for those who took conventional 

notes, but the presence of a lesson overview negatively impacted students’ recommendation of 

the course for those who participated in the note-taking intervention. 
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Experiment 3 

There were two primary aims of Experiment 2 – to conduct a replication attempt of the 

findings from Experiment 1 and to examine how a lesson overview impacts students’ 

identification of main idea units in their notes. I originally expected that students who received 

the note-taking intervention would be more successful at identifying main idea units in their 

notes relative to those who did not. Replicating Experiment 1, the note-taking intervention did 

not benefit students’ main idea unit identification in their notes. Thus, my hypothesis was not 

supported. With respect to the lesson overview, I expected that students who watched a lecture 

with a lesson overview would more successfully identify main idea units in their notes compared 

to students who watched the lecture video without a lesson overview. Unexpectedly, students 

who watched a lecture with a lesson overview were less successful at identifying main idea units 

in their notes compared to those who watched a lecture without a lesson overview. Further, I 

predicted that gains in main idea unit identification due to an overview would be greater for 

those who participated in the note-taking intervention compared to those who did not. This 

prediction was not supported because main idea unit identification for students who participated 

in the note-taking intervention were most negatively impacted by the lesson overview. 

Regarding actual learning, I predicted that students who received the note-taking 

intervention would have a greater proportion correct on the short-answer test compared to those 

who did not. I also predicted that those who watched a lecture with a lesson overview would 

have a greater proportion correct relative to students who watched a lecture without a lesson 

overview. Further, I expected gains in performance on the short-answer test due to a lesson 

overview to be greater for students who received the note-taking intervention in combination 

with the lesson overview relative to gains for students who took conventional notes and received 
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the lesson overview. Surprisingly, students who received the note-taking intervention had 

significantly poorer performance on the short-answer test compared to that of students who did 

not receive the intervention. These outcomes were not impacted by the type of lecture students 

watched (either with a lesson overview or without a lesson overview). 

The primary goals of Experiment 3 were to further evaluate the impact of the note-taking 

intervention on students’ idea unit identification and to extend the outcomes from Experiments 1 

and 2. Due to the novelty of the note-taking intervention, it is important to determine the stability 

of the effects present in Experiment 2. This has important implications for both students’ note- 

taking and instructors’ presentation of concepts during a lecture. As well, it is possible that the 

effectiveness of a lesson overview depends on the amount of information included. For example, 

there is evidence that students include more idea units in their notes when an instructor displays 

information visually compared to when information is only spoken by the instructor (Baker & 

Lombardi, 1985; Locke, 1977; Scerbo et al., 1992). Displaying information visually using a 

board, transparencies, or PowerPoint slides may signal to students what information should be 

included in their notes (Kiewra, 2002). Thus, a lesson overview containing more detailed 

information about main ideas (compared to an overview with less information) may increase the 

proportion of main idea units identified in students’ notes relative to a brief lesson overview. 

To explore this, I included 4 groups in Experiment 3. Three of these groups were 

identical to those used in Experiment 2: the conventional-notes group (which acted as a control 

group), the note-intervention group, and the note intervention + overview group. Students in the 

fourth group received the note-taking intervention and watched a lecture with a detailed lesson 

overview (i.e., note intervention + detailed overview group). 
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I originally predicted that students who watched the lecture video with a brief lesson 

overview would identify significantly more main idea units in their notes relative to those who 

watched the lecture video without a lesson overview. Given that the note-taking intervention did 

not impact students’ main idea unit identification in Experiments 1 and 2, I may not find this 

effect. Novel to Experiment 3, I originally predicted that students who watched the lecture video 

with a detailed lesson overview would identify significantly more main idea units in their notes 

relative to students in all other groups. However, this effect may occur in the opposite direction 

(i.e., watching a detailed lecture video may impair students’ abilities to identify main idea units 

in their notes) if the findings from Experiment 2 replicate in Experiment 3. I also originally 

expected that students who received a lesson overview (either detailed or brief) would perform 

significantly better on the short-answer test compared to those who did not watch receive the 

lesson overview. I did not find this effect in Experiment 2, meaning a memory benefit as a result 

of watching a lecture with a lesson overview may not emerge in Experiment 3. Further, I 

predicted that students who watched the lecture video with a detailed lesson overview would 

perform significantly better on the short-answer test relative to students in all other groups. 

Method 

Design and Participants 

Lecture type (conventional notes, note intervention, note intervention + overview, note 

intervention + detailed overview) was manipulated between-participants, and students were 

randomly assigned to group. To determine the sample size for the current experiment, I relied on 

convention in cognitive psychology research and guidelines for researchers (Simmons et al., 

2011). Thus, the sample size for the current experiment was 40 students per group (160 students 

total). Students were drawn from the same subject pool as in Experiments 1 and 2, but students 
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who participated in either the pilot study, Experiment 1, or Experiment 2 were excluded from 

participating in the current experiment. 

Overall, 171 students participated in the current experiment. As in Experiment 1 and 2, I 

slightly over-collected because I expected some data to be unusable due to Qualtrics errors, lack 

of adherence to instructions, and failed attention checks. Out of the 171 students, 10 students’ 

data were excluded from analyses due to technical issues related to the lecture video (e.g., severe 

glitches, freezing, WiFi issues), 3 students’ data were excluded because they did not complete 

the experiment, 1 student’s data were excluded because they reported having a learning disability 

that impacts their ability to take notes, 1 student’s data were excluded because of an error made 

by the research assistant, 3 students’ data were excluded because they searched for answers to 

the short-answer test during the test, 2 students’ data were excluded because they paused the 

lecture video multiple times, 1 student’s data were excluded because they increased the speed of 

the lecture video, 1 student’s data were excluded because they did not take notes, 2 students’ data 

were excluded because they did not pay attention to the video (as reported by research 

assistants), 1 student’s data were excluded because they had a phobia that prevented them from 

progressing through the experiment, 1 student’s data were excluded due to a programming error, 

and 1 student’s data were excluded because they reported accurate and detailed scientific 

information about tarantulas prior to watching the lecture video. The final sample size for the 

current experiment was 144 (39 in the conventional notes group, 38 in the note intervention 

group, 33 in the note intervention + overview group, and 34 in the note intervention + detailed 

overview group. 
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Materials 

All materials in Experiment 3 were nearly identical to those in Experiment 2. All students 

watched an approximately 20-minute scientific lecture video about tarantulas with either a lesson 

overview or without a lesson overview, and all students completed the same short-answer test 

used in Experiments 1 and 2. An additional video was used in Experiment 3 that included a 

detailed lesson overview. The detailed overview was delivered by me at the beginning and end of 

the video, and it included a PowerPoint slide with multiple detailed bullet points on the main 

ideas about tarantulas discussed in the lecture video. The same PowerPoint slide was used at both 

the beginning and end of the video. 

Procedure 

Students answered the same prior knowledge questions used in Experiments 1 and 2. 

Unlike Experiments 1 and 2, all students, with the exception of students in the conventional- 

notes group, received the note-taking intervention and took notes solely on main ideas in the 

lecture. Afterwards, some students watched one of the two lecture videos used in Experiment 2: 

the lecture video without a lesson overview (i.e., note-intervention group) or the lecture video 

with a brief lesson overview (i.e., note intervention + overview group). Unlike Experiment 2, one 

group of students watched a lecture video with a detailed lesson overview (i.e., note intervention 

+ detailed overview group). Then, all students engaged in a 1-minute distracter task and 

completed the 10-question short-answer test. As in Experiments 1 and 2, questions on the short- 

answer test were presented on the screen individually, and the presentation of questions was 

randomized anew for each student. The short-answer test was entirely self-paced. After the test, 

students evaluated the instructor on the same set of instructor evaluation items featured in 

Experiments 1 and 2 (c.f. Carpenter et al., 2020; Carpenter et al., 2013). 
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Finally, students answered questions assessing their note-taking beliefs and strategies. Students 

answered the same questions from Experiment 2 with only two exceptions: students did not 

answer the two questions assessing students’ beliefs about how taking notes on either main ideas 

only or typical notes impacts the quality of their notes and their learning. 

Results 

I first report students’ prior knowledge of the lecture content. Then, I report my primary 

measure of interest, which is the identification of main idea units in students’ notes. Then, I 

report performance on the short-answer test, students’ responses to the beliefs and note-taking 

strategies questions, and students’ ratings of the instructor. 

Prior Knowledge 

Only 1 student reported ever having a tarantula for a pet. This student indicated knowing 

“Some information” about tarantulas, but the information they reported knowing about tarantulas 

was vague and did not overlap with any content discussed during the lecture video. Thus, their 

data were retained in analyses. Similar to Experiments 1 and 2, students’ prior knowledge of 

tarantulas was low and did not significantly differ between groups, χ2 (3, N = 145) = 4.02, p = 

0.258. No students reported knowing “A lot” about tarantulas. Twenty-nine students (5 in the 

conventional group, 6 in the note-intervention group, 8 in the note intervention + overview 

group, and 10 in the note intervention + detailed overview group) reported knowing “Some 

information” about tarantulas. Out of the 29 total students, only 1 student in the note-intervention 

group provided detailed and accurate information about tarantulas prior to watching the lecture 

video. Thus, data for that student were dropped from future analyses. 

 

 



52 
 

Main Idea Unit Identification in Students’ Notes 

I predicted that students who watched the lecture with a detailed lesson overview would 

identify the greatest proportion of main idea units in their notes, followed by students who 

watched a lecture with a brief overview, students who watched a lecture video without an 

overview, and those who took conventional notes and watched a lecture without an overview. 

Opposite of my predictions, there was no significant difference between groups in the proportion 

of main idea units identified in students’ notes, F(3, 143) = 1.51, p = 0.214, η2p = 0.03 (see 

Figure 13). 

 

Figure 13. Mean proportion of idea units identified in notes in Experiment 3. Error bars reflect 

the standard error of the mean. 

Proportion Correct on the Short-Answer Test 

There were no significant differences between groups on the mean proportion correct on 

the short-answer test, which replicated outcomes from Experiment 1 (but not Experiment 2). 

This was confirmed with a one-way ANOVA, F(3, 143) = 0.10, p = 0.960, η2p < 0.01 (see 

Figure 14). 
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Figure 14. Mean proportion correct on the short-answer test in Experiment 3. Error bars reflected 

by the standard error of the mean. 

Thus, my prediction (i.e., students who watched a lecture with a detailed lesson overview would 

have the greatest proportion correct on the test, followed by students who watched the lecture 

with a brief overview, students who watched the lecture without an overview, and those who 

took conventional notes and watched the lecture without an overview) was not supported. 

Students’ Beliefs and Note-Taking Strategies 

I predicted that students would report that a lesson overview significantly impacts the 

quality of their notes and learning, but I did not expect this to be significantly different between 

groups. When asked which lecture type (either with a lesson overview or without a lesson 

overview) results in better note quality, 84% of students reported the lecture with an overview, 

3% report the lecture without an overview, and 13% did not believe that a lesson overview 

impacts note quality. Further, in contrast with my prediction, the 4 groups significantly differed 

on self-reported beliefs about the impact of a lesson overview on note quality, χ2(6, N = 144) = 
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13.92, p = 0.03, and they differed in the type of information they typically include in their notes, 

χ2(9, N = 144) = 24.25, p = 0.004 (see Table 3 for descriptive statistics). 

 

 

 

Table 3         

Frequency Outcomes for Students' Note-Taking Beliefs and Strategies for Experiment 3. 

 
Group 

 
Conventional- 

Notes 

 
Note- 

Intervention 

 
Note-Intervention 

+ Overview 

Note 
Intervention 
+ Detailed 

                                                                                                        Overview  
 n % n % n % n % 

What type of lecture results in superior note 
quality? * 

        

No lecture overview 1 3 1 2 2 6 0 0 
With a lecture overview 28 72 36 96 25 76 32 94 
No impact 10 25 1 2 6 18 2 6 

 
What type of lecture results in better 
learning? 

        

No lecture overview 2 5 1 3 0 0 3 9 
With a lecture overview 32 82 35 92 27 82 30 88 
No impact 5 13 2 5 6 18 1 3 

What type of information do you include in 
your notes? * 

        

Main points 17 44 21 55 19 58 19 56 
Details/definitions 17 44 5 13 8 24 4 12 
What the professor deems 
important 

 
1 

 
2 

 
10 

 
26 

 
3 

 
9 

 
10 

 
29 

Other 4 10 2 5 3 9 1 3 

 
How do you decide what information to 
include in your notes? 

        

Important things/main 
points 

 
22 

 
56 

 
24 

 
63 

 
21 

 
64 

 
21 

 
62 

Things the professor 
emphasized 

 
10 

 
26 

 
9 

 
24 

 
10 

 
30 

 
11 

 
32 

Things that are difficult or 
will be hard to remember 

 
1 

 
3 

 
3 

 
8 

 
1 

 
3 

 
2 

 
6 

Other 6 15 2 5 1 3 0 0 

*p < 0.05         
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When asked which lecture type (either with a lesson overview or without a lesson 

overview) results in better learning, 86% reported the lecture with an overview, 4% reported the 

lecture without an overview, and 10% did not believe an overview impacts learning. There were 

no significant group differences for this measure, χ2(6, N = 144) = 8.97, p = 0.175. There were 

also no significant group differences in how often students’ goals are to record key points in their 

notes, F(3, 143) = 1.41, p = 0.243, η2p = 0.03, and there was no significant difference between 

groups in how students decide what information should be included in notes, χ2 (9, N = 144) = 

10.21, p = 0.334. 

Students’ Instructor Evaluations 

Consistent with findings from Experiments 1 and 2, students rated the instructor’s 

knowledge, organization, preparedness, and effectiveness favorably. Additionally, all students 

indicated a high likelihood that they would recommend the instructor to other students and a 

hypothetical course on the lecture content with the instructor to other students. 

There were no significant group differences for any of the evaluation items, Fs(3, 143) ≤ 2.12, ps 

≥ 0.100, η2ps ≤ 0.04 (see Figure 15). 

 

Figure 15. Mean ratings for instructor evaluation items in Experiment 3. Error bars represent the 

standard error of the mean. 



56 
 

General Discussion 

I designed a novel approach aimed at improving students’ identification of main ideas in 

their notes. Many students experience difficulties with identifying main ideas in their notes. This 

may be due to a variety of factors, including lack of education on how to take high-quality notes 

(Morehead et al., 2019; Witherby & Tauber, 2019) and difficulty identifying important concepts 

during a lecture (Armbruster, 2009; Fisher & Harris, 1973; Northern et al., invited resubmission). 

The novel note-taking intervention educated students on the importance of including key lecture 

concepts into their notes, and provided them with a) practice taking notes on main ideas only, b) 

practice identifying main ideas in contrast with other types of concepts, c) feedback on the extent 

to which they were successful at including only main ideas in their notes in contrast with other 

types of information, and d) detailed information about how to distinguish main ideas in a lecture 

apart from other types of concepts. Thus, I educated students on how to identify main ideas 

presented during lectures and anticipated the note-taking intervention to improve students’ 

identification of main idea units in their notes. 

Contrary to my prediction, the note-taking intervention failed to improve students’ 

identification of main ideas in their notes across Experiments 1, 2, and 3. This outcome is 

surprising, and there are several reasons why the note-taking intervention was unsuccessful. One 

possibility is that students did not understand the information presented during the note-taking 

intervention or did not actively participate in the note-taking intervention. This is unlikely 

because students were required to correctly answer two questions regarding the importance of 

including main ideas in their notes prior to progressing past the note-taking intervention. This is 

also unlikely because all students who participated in the note-taking intervention actively took 

notes during the practice lecture, and a trained research assistant was present at all times to 
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ensure students stayed on task. Another possibility is that the note-taking modality (i.e., taking 

notes on a laptop rather than on paper) impacted students’ abilities to show improvements in 

main idea unit identification. However, the impact of note-taking modality on the quality of 

students’ notes is mixed (Morehead et al., 2019), and random assignment should have eliminated 

potential issues with individual differences regarding note-taking preferences. 

It is possible that the note-taking intervention was simply too brief to create meaningful 

change in how students decide what to include versus excluded in their notes. Indeed, most note- 

taking interventions used in prior work are labor-intensive. Many of the previously used note- 

taking interventions involve multiple sessions of note-taking (Boyle & Weishaar, 2001; Carrier 

& Titus, 1981; Lazarus, 1991; Lee et al., 2008; Lee et al., 2013, Palmatier, 1971; Robin et al., 

1977) the creation of supplemental materials (Boyle & Weishaar, 2001; Lazarus, 1991) verbally 

demonstrating to students how to take notes as a lecture is playing (Boyle & Weishaar, 2001), 

and reading each students’ notes to provide feedback (Carrier & Titus, 1981; Lee et al., 2013; 

Robin et al., 1977). Students may need multiple practice sessions facilitated by a trained 

researcher to learn how to discriminate between main ideas and other types of lecture ideas. 

Further, the type of feedback students receive may be important for changing students’ note- 

taking strategies. Several previously-used note-taking interventions involve a researcher 

evaluating students’ notes to provide specific feedback to them on the degree of success at 

including key concepts in their notes. In the current note-taking intervention, students scored 

their own notes for quality, and they received a brief report demonstrating their success at only 

including main ideas in their notes. This type of feedback is brief and dependent upon the 

student’s ability to accurately judge if main idea statements were captured in their notes or not.  
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To further explore methods of improving students’ main idea unit identification in their 

notes, I evaluated the effectiveness of a lesson overview delivered by an instructor at the 

beginning and end of a lecture for increasing students’ main idea units in their notes. The logic 

was that a lesson overview may support students’ identification of main ideas in their notes by 

signaling which information in the lecture should be included in notes, providing an 

organizational structure for the lecture, and creating a more fluent learning experience for 

students. Importantly, the addition of a short lesson overview at the beginning and end of a 

lecture is reasonable and time-effective for instructors. For these reasons, I expected a lesson 

overview (either brief or detailed) to improve students’ identification of main ideas in their notes. 

This prediction was not supported. 

In Experiments 2 and 3, a lesson overview did not impact students’ success at identifying 

main ideas in their notes. Unexpectedly, in Experiment 2, the presence of a lesson overview 

impaired students’ main idea identification in notes, especially for those who participated in the 

note-taking intervention. One possible explanation for this unexpected effect is that the lesson 

overview may have created a fluent experience for students. Fluency (i.e., the subjective ease 

with which one learns information) is a misleading cue that can increase students’ confidence in 

their learning (for a review, see Finn & Tauber, 2015). For example, students who listen to 

lectures delivered by a fluent instructor (i.e., one who speaks enthusiastically while delivering a 

lecture) typically believe they have learned the content better compared to students who listen to 

lecture delivered by a disfluent instructor (i.e., one who speaks unenthusiastically while 

delivering a lecture, even when the lecture content is identical; Carpenter et al., 2013; Carpenter 

et al., 2020). Thus, students who viewed information about the main ideas in the lecture twice 

(once during the lesson overview and once during the actual lecture) may have perceived the 
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information to have already been learned, and chose not to include those main ideas in their 

notes. As such, the lesson overview may have had an ironic effect on note-taking in that it 

created an experience that caused students to disengage from recording information about certain 

main ideas in their notes. However, this finding did not replicate in Experiment 3, suggesting that 

this might be a spurious effect. 

Across all Experiments, I was interested in students’ beliefs about including main ideas in 

their notes as compared to taking notes as they typically would in a class, and the impact of a 

lesson overview on note-taking and learning. Further, I explored the note-taking strategies 

students report using by asking students about what type of information they typically include in 

their notes and how they know what types of information to include in their notes. I expected 

students to endorse the belief that taking notes on main ideas has a superior impact on both note 

quality and learning, but students did not. Rather, students endorsed the belief that taking notes 

as they typically would during a class lecture (i.e., conventional notes) results in super note 

quality and learning, and this was consistent across Experiments 1 and 2 (these questions were 

not included in Experiment 3). In fact, many students in Experiments 1 and 2 report including 

mostly definitions and details in their notes instead of main ideas. This finding is especially 

interesting in light of the unsuccessful nature of the note-taking intervention to improve students’ 

identification of main ideas in their notes. Even students who participated in the note-taking 

intervention and were presented with evidence demonstrating that taking notes on main ideas is 

beneficial for learning believed that conventional notes are superior to notes on main ideas only. 

This belief may have dissuaded students from focusing solely on including main ideas in their 

notes during the lecture. Indeed, students’ beliefs about what strategies are beneficial for their 

learning are persistent, even when presented with evidence that conflicts with their beliefs (Bjork 
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et al., 2013). Thus, the note-taking intervention may not have been effective due to students not 

believing the information provided to them, and as a result, not changing their note-taking 

strategy. 

I expected students to endorse the belief that the presence of a lesson overview at the 

beginning and end of a lecture results in superior note quality and learning, and this was 

supported. In Experiment 3, an overwhelming majority of students believed that a lesson 

overview is beneficial for note-taking and learning. This is also interesting in light of the lesson 

overview not having an impact on students’ main idea identification in notes (Experiments 1 and 

3) or having a negative impact on students’ main idea identification in notes (Experiment 2). 

These beliefs lend support to the idea that a lesson overview may have created a fluent 

experience for students. That is, the lesson overview may have increased students’ confidence in 

their learning as a result of students’ perceived ease of learning, and because of this, students 

may have disengaged from taking notes on the main ideas in the lecture. 

With respect to memory performance, I predicted a small but positive effect of the note- 

taking intervention on memory performance. According to theoretical perspectives of note- 

taking, simply the act of recording notes (without reviewing them later) can have a positive 

impact on memory for information recorded in notes. For this reason, I expected that those who 

participated in the note-taking intervention would have superior test performance compared to 

those who did not. This was not supported in any experiment (Experiments 1, 2, and 3). This 

finding is unsurprising for Experiments 1 and 2 because this prediction was dependent upon the 

success of the note-taking intervention. The note-taking intervention did not benefit students’ 

identification of main idea units in their notes, and thus, students who participated in the note- 

taking intervention did not record superior notes compared to those who did not. This is also  
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unsurprising because the impact of recording notes (without review) on memory performance is 

small even when note-taking does benefit memory performance (Kobayashi, 2005). In 

Experiment 2, the note-taking intervention actually had a significant negative impact on 

students’ test performance. However, this effect was very small was not replicated in Experiment 

3. 

I also predicted that students who watched a lecture with a lesson overview would have 

superior memory performance compared to those who watched a lecture without a lesson 

overview. However, this prediction was not supported. Across all 3 experiments, test 

performance for those who watched a lecture with a lesson overview (either brief or detailed) did 

not significantly differ from those who watched a lecture without a lesson overview. This 

contrasts with students’ beliefs that a lesson overview benefits students’ learning. One possible 

explanation for this is because a lesson overview failed to benefit students’ identification of main 

ideas in their notes, and actually had a negative impact on students’ identification of main ideas 

in their notes in Experiment 2. As such, students did not receive the memory performance benefit 

of having superior notes. It is possible that a lesson overview may benefit students’ note-taking 

and memory in ways not captured in the current set of experiments. For example, a lesson 

overview may improve students’ organization of their notes or serve as a useful tool when 

studying for a future exam. It is also possible that the structure and presentation of the lesson 

overview matters for students’ note-taking. These are potential future avenues for researchers. 

A tertiary interest of the current work was to examine how the note-taking intervention 

and lesson overview would impact students’ ratings of the instructor. Instructor ratings are 

impacted by multiple factors (Carpenter et al., 2020). For example, even when lecture content is 

held constant, instructors who lecture enthusiastically typically receive more favorable 
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evaluations compared to those who lecture unenthusiastically (Carpenter et al., 2016; Carpenter 

et al., 2020; Carpenter et al., 2013; Northern et al., invited resubmission). For this reason, it is 

possible that either a) participating in the note-taking intervention or b) the presence or absence 

of a lesson overview may impact students’ ratings of the instructor. Across all 3 experiments, 

students rated the instructor favorably on all measures, which was encouraging. The only rating 

for which a group difference emerged was students’ ratings of how likely they would be to 

recommend a hypothetical course with the instructor in Experiment 2. Out of those who 

participated in the note-taking intervention, students who watched the lecture video with a lesson 

overview were less likely to recommend a course with the instructor compared to those who 

watched the lecture without a lesson overview. This group difference may be related to the group 

differences of main idea unit identification in students’ notes also found in Experiment 2. The 

students who were least likely to recommend a course with the instructor were also the least 

successful at identifying main idea units in their notes. It is possible that students recognized the 

challenges they experienced with identifying main ideas and attributed that to the lecture content 

or the instructor’s delivery of the lecture content. However, this effect was not replicated in 

Experiment 3, so it should be interpreted with caution. 

Although not originally proposed, Experiment 1 included additional measures of note- 

taking – namely, students’ correctness of main ideas and supporting details, and students’ 

completeness of main ideas and supporting details they included in their notes. Based upon the 

proposed two-phase model of note-taking, students must identify important ideas in the lecture 

(phase 1) and decide how much information to write about idea units they have identified (phase 

2). Recently, evidence suggests that students may experience more challenges with identifying 

main ideas in their notes relative to writing complete information about them (Northern et al., 
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invited resubmission). The results of Experiment 1 showed support for the two-phase model of 

note-taking. Specifically, if a student was able to identify a main idea or a supporting detail in 

their notes, then they were likely to include most of the correct information about that unit. This 

provides further support that the process students may experience the most difficulty with during 

note-taking is identifying what content should appear in their notes. Further investigation is 

important to determine effective methods of improving students’ abilities to identify key 

concepts in their notes. 
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Many students take notes during classes to facilitate their learning of class content. However, 

students experience challenges during note-taking, particularly with identifying and including 

main ideas from a lecture in their notes. The goal of the current experiments was to explore the 

circumstances in which students can successfully identify and include main ideas in their notes. 

To do so, students in Experiments 1, 2 and 3 received either a novel note-taking intervention 

aimed at improving their abilities to identify main idea units in their notes or they did not. Then, 

students watched a lecture video while taking notes, completed a short-answer test, rated the 

instructor on a series of evaluation items, and answered questions gauging their note-taking 

beliefs and strategies. Experiment 2 included two groups that watched a lecture video that 

included a lesson overview at the beginning of the lecture. Experiment 3 further included a group 

that watched a lecture video with a detailed lesson overview. Of most interest, in Experiments 1 

and 3, participating in the note-taking intervention did not impact students’ identification of main 

idea units in their notes. In Experiment 2, students who watched a lecture video with a lesson 

overview identified significantly fewer main idea units in their notes compared to students who 

watched a lecture video without a lesson overview, and this was especially true for students who 

participated in the note-taking intervention and watched the lecture with a lesson overview. 

Students believed that a lesson overview is beneficial for students’ identification of main idea 



 
 

units and test performance and that a conventional note-taking strategy is beneficial for main 

idea unit identification and test performance. 
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