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ABSTRACT 

This study was designed to evaluate the effect of 

concurrent notetaking and the quality of notes taken on the 

immediate recall of English lecture information by both 

native and non-native speakers of English. Additionally, 

the impact of short-term memory and familiarity with English 

on lecture information recall was also assessed. The 

subjects were 136 na t i ve speakers an d 123 non-native 

speakers enrolled in Freshman English Composition classes at 

The University of Arizona. The Digit Span subtest of the 

WISC-R was administered to obtain a measure of short-term 

memory. 

only" or 

videotaped 

Egyptian 

Subjects were randomly assigned to a "listening 

a "listening and notetaking" condition during a 

lecture presentation on the evolution of the 

pyramid structure. Immediately following the 

lecture, the notes were collected to preclude review, and a 

lS-item multiple-choice test on lecture concepts and a 

IS-item multiple-choice test covering lecture details were 

administered. The data were subjected to multivariate 

analyses of variance (MANOVAS). A stepwise multiple regres

sion analysis 

index/indices 

was also performed to determine which 

of note qual i t Y pre dic te d inf orma ti on reca 11 

for American and international notetakers. 

vii 
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Results 

non-notetakers 

indicated that 

well 

(1) notetakers and 

did equally in recalling lecture 

concepts and details; (2) no significant differences in the 

test performance of subjects who took "no notes," "low 

quality notes," "medium quality notes," or "high quality 

notes" were found; (3) subjects with high short-term memory 

ability recalled more concept and detail information than 

subjects with low short-term memory ability; 

speakers of English recalled significantly 

concepts and details presented in the 

an d (4) na t i v e 

more of the 

lecture than 

non-native speakers. The regression analysis indicated that 

4 of the 5 indices of note quality predicted recall perform

ance, but the indices varied according· -to the kind of 

information tested and the subject's ethno-cultural back-

ground. Implications concerning the nature of the findings 

and recommendations for future research were proposed. 



CHAPTER 1 

INTRODUCTION 

The lecture method of instruction is pervasive. It 

is the method of information transmittal most often 

encountered by native and non-native speakers of English in 

the university instructional setting. Taking notes during 

lecture presentation is the habitual, even instinctive, 

reaction of college students to a lecture presentation. 

Berliner (1968) identifies "note taking" and "paying 

attention" (i.e., listening without taking notes) as the two 

most acceptable student behaviors to be engaged in during 

the progress of a lecture. 

Notetaking is generally viewed by learner and 

lecturer alike as one class of mathemagenic activity 

(Rothkopf, 1970) that facilitates the process of learning 

and retaining lecture material. The facilitative effect of 

note taking on lecture learning and recall is thought to 

derive from one or both of the two postulated functions of 

notetaking: (1) the encoding function, and (2) the external 

s tor age fun c t ion . E n'c 0 din g sup p 0 sed 1 y aid s 1 ear n i n g and 

retention by activating attentional mechanisms, and by 

engaging the learner's cognitive processes of coding, 

1 
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integrating, syn t hesi zing, 

received information into 

and transforming the aurally 

a personally meaningful form 

(Annis & Davis, 1975; Ausubel, 1968; Di Vesta & Gray, 1972; 

Howe, 1970b, 1976; Peper & Mayer, 1978). The importance of 

the external storage function of notetaking is recognized by 

those who postulate that the notes serve as an external 

repository of information enabling later revision and review 

to stimulate recall (Carrier & Titus, 1979; Carter & Van 

Matre, 1975; Fisher & Harris, 1973; Rickards & Friedman, 

1 9 78 ) . Car r i era n d Tit u s (1 9 79 ) h a v e dub be d the s tor age 

versus encoding hypotheses concerning the utility of note

taking the "product versus process" dichotomy. The impor

tance and intertwining of both the encoding and storage 

functions in lecture notetaking hav€ also been acknowledged 

(Faw & 

(1981) 

Walker, 1976; Howe, 

views notetaking to 

1974; 

be a 

Thomas, 1978). Ganske 

multilevel analytical 

activity, with product continually evolving from process. 

While researchers probe the effect of note taking on 

lecture 

efficacy 

programs 

learning, many pedagogues 

of notetaking and exhort 

aimed at teaching the 

functional skills that comprise 

accept as de facto the 

development of training 

aUditory-cognitive and 

effective notetaking 

(Aaronson, 1975; Castallo, 1976; Hartley & Marshall, 1974; 

Klemm, 1976; Palmatier, 1970, 1971; Palmatier & Bennett, 

1974; Robin, Fox, Martello, & Archable, 1977). For those 
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fluent in English, books, pamphlets and "how to study" 

guides offer tips on taking notes during lectures (e.g., 

Armstrong, 

Russell, 

Yarington, 

1956; 

1941; 

1977). 

Christiansen & Vergata, 1975; Laycock & 

Ma dd ox, 1963; Pauk, 1974; Raygor, 1970; 

For those not yet proficient in English, 

English-as-a-second-language writers have authored programs 

to develop listening and notetaking skills (e.g., Dunkel & 

Pi a lor s i, 1982; Ma son, 1983; 0 t to, 1979; P 1 a i s t e r, 1976; S i m 

& Petersen, 1981; So, 1974; Young & Fitzgerald, 1982). 

Although authors ha ve attempted with various 

approaches, and with varying degrees of success, to fashion 

better notetakers out of non-native speakers of English, no 

experimental evidence exists that supports the facilitative 

function of notetaking on the learning and recall of orally 

transmitted material for non-native speakers in an English 

lecture environment. To date, there has been no experi-

mental research conducted on the impact of notetaking on 

international students' comprehension of lectures given in 

English. In addition, little evidence exists that unequivoc

ally supports the facilitative function of notetaking on 

lecture learning for native speakers of English. Hartley 

and Davies (1978) determined that in 16 out of 35 

experimental studies examined concerning the process of note

taking, no significant positive correlation between note-

taking and information recall was found. Furthermore, 
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studies undertaken by Peper and Meyer (1978) and Robin 

et a1. (1977) found no significant effect of notetaking on 

lecture information recall. Three researchers have ever 

turned up evidence indicating the possible deleterious 

effect of notetaking on recall (Ash & Carlton, 1953; Peck & 

Hannafin, 1983; Peters, 1972). In 1978 Hartley and Davies 

summarized the research concerning the effect of the process 

of notetaking on lecture information recall, determining 

that 17 studies out of the 35 examined supported recall 

enhancement as a function of the process of notetaking. 

Seven additional studies (Bentley, 1981; Maqsud, 

1980; Thomas, 1978; Weener, 1971, 1974; Weiland & Kingsbury, 

1979) also support recall enhancement as a function of note

taking. While the experimental data are in the direction 

favoring notetaking as an appropriate orienting strategy for 

native speakers during English lecture presentations, two of 

pro-notetaking studies suggest the interactive effect of 

memory on notetaking. Both Berliner (1968, 1971, 1972) and 

Di Vesta and Gray (1973) conclude that during a lecture 

presentation, adopting a note taking strategy proves superior 

to adopting a paying attention strategy ££ly for high memory 

aptitude subjects. Berliner and Di Vesta and Gray found a 

discernable Aptitude x Treatment Interaction (ATI) function

ing within the lecture-notetaking environment. Notetaking 
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proved a superior encoding strategy for high memory subjects 

but not for those with low memory aptitude. 

The findings of the studies conducted by Berliner 

and by Di Vesta and Gray bring into question the utility of 

notetaking during English lecture learning by non-native 

speakers of English since several researchers (G1icksberg, 

1963; Lado, 1965; Pims1eur, 1970; Rivers, 1966,1971,1972) 

have shown that auditory memory span for foreign language 

l!Iaterial proves shorter than it does for native language 

material. Rivers (1972) contends that auditory memory span 

for foreign language material is considerably less than it 

is for native language material, somewhere on the ratio of 9 

words in the non-native language to 15 words in the native 

language. Pimsleur (1970) sets auditory memory span for the 

foreign language at two-thirds of what it is for the native 

language even after three years of language training. 

English-as-a-second-language college students may, 

therefore, fall into Berliner's "low memory aptitude" 

category, and it may prove more beneficial for them to 

abstain from taking notes during English presentations. 

In light of the research findings that (1) high 

memory aptitude learners may benefit more from notetaking 

than low 

speakers of 

l!Iemory aptitude learners, and 

English have been identified as 

(2) non-native 

having shorter 

memory spans for English language material than for native 
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language material, the crucial question arises: What must 

non-native speakers of English do to enhance learning and 

recall of an English lecture presentation? vlhich orienting 

strategy ("listening only" or "listening and notetaking"), 

in other words, generates more effective encoding during an 

English lecture and Yields enhanced comprehension and recall 

of information presented for college students whose native 

language is not English? Researchers have provided somewhat 

conflicting answers to this question for native speakers and 

have not even addressed the question for non-native English 

speakers. The present study seeks to answer this question 

and to fill a virtual gap in the research literature on 

lecture notetaking by providing data on the impact of note-

taking on non-native English speakers during English lecture 

presentations. 

Statement of the Problem and 
Rationale of the Study 

The study seeks (1) to determine the effect of 

concurrent notetaking on the immediate recall of lecture 

information by both native and non-native speakers of 

English; (2) to examine the influence of short-term memory 

span on the encoding, and retention of English lecture 

material by both native and non-native speakers; and (3) to 

investigate the relationship between the quality of notes 

taken and information retention. 



Findings of the study will have implications for 

college and university teachers and curriculum designers, as 

well as for researchers interested in a habitual form of 

behavior that occurs with considerable frequency and with 

remarkable similarity 

ments. Ganske (1981) 

across different learning environ

also contends that notetaking is one 

of the few objective indicators that probably bears a direct 

correspondence to a learner's thought processes. 

7 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

Memory Span for Native and 
Foreign Language Material 

While empirical studies on the efficacy of note-

for non-native speakers of English in an 

English-speaking lecture environment are nonexistent, 

several researchers in the field of linguistics and language 

acquisition have conducted studies on subjects' listening 

comprehension ability and memory span for both native and 

foreign language material. Auditory memory span I which is 

the immediate reproduction of aurally received verbal forms 

which mayor may not be connected to lexical meaning, is one 

means of measuring short-term memory (STM) capacity, a basic 

component of effective lecture information encoding and 

storage. Two general conceptions of memory span exist, 

accor ding to Dempster (1981): (1) the older "slots" view 

implied in Miller's (1956) explanation of capacity limits; 

and (2) the more current view of the limited amount of 

attentiona1 energy that exists for activating internal units 

stored in long-term memory (Anderson (1980). In Ganske's 

(1981) view, short-term memory is an information processing, 

8 
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rather than a behavioristic, concept which is important in 

understanding "both how we remember and how active responses 

such as notetaking can facilitate the learning process" 

(p. 49). 

A critical factor in STM determining whether lecture 

information will be lost immediately or retained seems to be 

the extent to which the lecture information can be actively 

attended to and rehearsed. Ellis, Bennett, -Daniel, and 

Rickert (1979) point out that if rehearsal is precluded or 

interfered with shortly after information reception in STM, 

then the contents of STM are quickly lost and cannot be 

transferred to Long Term Memory (LTM) for later retrieval. 

Rivers (1972) claims that English-as-a-second-language 

listeners' relative unfamiliarity with English retards their 

ability to distinguish between low and high information 

items in the discourse. 

insufficient time Ie ft 

This language handicap leaves them 

over from the mere process of 

recognition of the items in the discourse for rehearsal of 

the information heard. The lack of rehearsal due to 

language deficiency and constricted memory span results in a 

constraining of the listener's ability to hold information 

long enough for it to be related to what has preceded and to 

what follows in the flow of speech. 

Klatzky (1980) notes that not everyone has the same 

memory span; one person's may be seven "chunks," while 
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another's may be only five. Emphasizing the constraints on 

short-term memory, Miller (1956) coined the well-known term 

"chunks" when he claimed that the memory span, as measured 

in meaningful "chunks," was the magical number seven, plus 

or minus two. Klatzky further remarks that memory span both 

varies with age and varies among individuals of the same 

age, and t as research in second language learning and use 

has shown, it varies with the foreign or native language 

nature of the input. Lado (1965), for instance, 

investigated the memory spans of non-native speakers of 

English and found them to be significantly shorter for 

English than they 

Glicksberg (1963), 

were for the subjects' native languages. 

likewise, noted that the memory spans of 

English-as-a-second-language subjects proved shorter in all 

tests taken in English than in tests taken in their native 

languages. 'v hi 1 e R i v e r s (197 1) con ten d s t hat the au d ito r y 

memory span for foreign language material is considerably 

less than it is for native language material, somewhere on 

the ratio of 9 to 15 words, Pimsleur (1970) sets auditory 

memory span for the second language at two-thirds of what it 

is for the native languag~, even after three years of 

language training. Glicksberg (1963) demonstrated that 

memory span in English for non-native 1-1peakers of English 

increases considerably with the increase in proficiency in 

the English language. 
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Godfrey (1975) suggests the use of instructional 

approaches and the development of practice materials that 

have a basis in psycholinguistic data on how advanced 

English-as-a-second-language listeners process spoken 

English and expand their memory spans for spoken discourse. 

A number of ESL curriculum designers have, as a result, 

attempted to design instructional programs aimed at 

developing ESL students' listening comprehension of extended 

discourse, and their notetaking skills. Listening and note

taking are two skills that tap the memory span component in 

the processing of information. 

Notetaking Pretraining 

The intuitive belief held by many educators that 

notetaking facilitates learning has spawned numerous study 

skills programs aimed at developing notetaking ability, even 

though the few studies that have provided explicit 

pretraining on note taking are equivocal in their findings. 

Peck and Hannafin (1983) suggest that it is possible that 

not eta kin gin s t r u c t ion rna y pro d u cern eta cog nit i v e , e nco din g 

format or schema changes, though not actually result in more 

efficient or accurate learning. They point out that in 

several studies instruction had no effect on eventual recall 

of criterion information, but produced written notes that 

were qualitatively (Robin, Fox, Martello, & Archable, 1977), 

structurally (Palmatier, 1971), or both qualitatively and 
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structurally (Rickards & Friedman, 1978) superior to the 

notes produced by untrained notetakers. The effects of 

formal notetaking instruction versus learner-generated note

taking strategies, as well as the role of opportunity to 

physically record information, warrant further study, in 

Peck and Hannafin's opinion. 

While there exists a dearth of basic research on the 

note taking activities of non-native speakers of English in 

an English lecture environment, articles have appeared in 

the literature calling for curriculum developers to help 

prepare foreign students who intend to do degree work in an 

English-speaking university for the task of listening to 

lectures and taking notes on the information presented. 

"Since the lecture method of teaching is so pervasive at 

institutions of higher education and is such an integral 

part of the American instructional process, good listening 

and note-taking skills become really a question of survival 

for the college student" (Dunkel & Pialorsi, 1982). 

Textbooks with accompanying audiotapes and videotapes have 

appeared purporting to transport the advanced ESL learner 

out of the "linguistically sheltered" ESL classroom with its 

emphasis on language training into the university lecture 

hall with its emphasis on content mastery. These programs 

all aim to teach notetaking skill development. Coltharp 

(1969), for example, devised a series of taped lectures 
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which gives students practice in listening to different 

lecturers while they take notes or outline the lecture 

information. Addressing the problem of Hebrew-speaking 

university students required to attend lectures given by 

visiting English-speaking professors, Mendelsohn and Klein 

(1974) designed a curriculum to develop intensive listening 

and notetaking skills. In attempting to prepare Indonesian 

college instructors in English language skills that they 

would need for study 

audiotape series of 

abroad, Weissberg (1974) designed an 

microlectures which focus student 

attention on cue-features of lecture language, such as 

connectors, new topic markers and reiterative cues. So's 

(1974) language lab program for advanced students utilizes a 

set of audiotapes covering three categories of discourse, 

lectures, speeches, and dialogs to gi ve practice in 

listening for comprehension, notetaking, summary writing, 

outlining, and oral communication. Ewer (1974) targets 

tertiary-level students of science and technology in the 

non-English speaking 

technology training in 

audiotaped lectures, 

world who receive science and 

English. Instead of a series of 

Ewer utilizes self-contained, 

teacher-delivered lecturettes on science and technology 

subjects. He enjoins that the "reading" style in lecture 

delivery be avoided at all costs and that the lecturettes be 

delivered to the class in "lecture-style" with pauses, 
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hesitations, gestures, and glances toward the audience. 

Also involved in teaching lecture notetaking to ESL students 

of science and technology, Otto (1979) concentrates effort 

on developing focused listening, notetaking and outlining of 

discourse related to -basic concepts in university-level 

mathematics, physics, and chemistry. Sims and Petersen 

(1981) add the dimension of video to their program of 

listening and notetaking development. Plaister (1976) 

includes a notetaking model of the lecture in his design and 

provides students with numerous repetitions of the lecture 

il1 the attempt to 

and vocabulary of 

saturate the listener with the 

the minilectures, freeing, 

structure 

thereby, 

students to concentrate on the act of taking notes. Two 

other curriculum designers in the field of ESL notetaking 

instruction, Sno\y and Perkins (lS79), created a set of 

listening comprehension materials revolving around topics 

pertinent to agriculture, psychology and sociology, recorded 

in "natural speech." The authors deplore the fact that 

artificially constructed listening comprehension materials 

especially "cooked" for ESL students often reduce the amount 

of language redundancy available from a speaker in a natural 

setting, thereby making the listening task unnaturally diffi

cult. False starts, lapses, and long pauses characterize 

the Snow and Perkins' canned lecture presentations. Dunkel 

and Pialorsi (1982) emphasize listening for, and taking 
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notes on, factual, detailed information as a first step in 

developing extended listening and notetaking skills. Skill 

development is built up through modeling, shaping, 

prompting, fading, and reinforcement via a series of audio-

and videotaped 

student to the 

comprehension: 

lectures. Mason (1983) introduces the 

many elements that constitute lecture 

(1) the role and style of lecturers; and 

(2) the use of language and vocabulary characteristic of 

lecture rhetoric; and (3) techniques for notetaking. A 

series of listening and learning modules by Young and 

Fitzgerald (1982) is composed of minilectures on academic 

content topics, e.g., economics and commerce; psychology and 

education; and political science and law. Accompanying 

activities provide practice in information analysis and 

transfer, as well as in notetaking techniques. 

While most of the experimental research examining 

the quality and quantity of notes taken or used has involved 

a one-shot analysis of the subject, a few studies have 

attempted to analyze the effects of pretraining on note

making and information recall. Corey (1935) was one of the 

first to attempt instruction in notemaking prior to 

listening to a lecture. Testing followed the training and 

lecture. Instruction consisted of directing students' 

attention to making notes in outline form, to putting down 

main ideas, and to getting down in their notes names, dates, 
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and places mentioned by the lecturer. In addition, students 

in the experimental group read, outlined, and handed in a 

chapter in a textbook describing good note taking procedures. 

Results of the experiment indicated that "formal" 

instruction in notemaking had little effect upon student 

notemaking behavior or on achievement in test scores. Corey 

concluded that instruction "in the amount offered" was more 

confusing than beneficial. In fact, subjects given no 

formal instruction scored slightly higher on the recall 

test. Corey suggests 

inn 0 t eta kin g rna y b e 

taking skill than 

that giving students actual practice 

of far more value in developing note-

merely instructing them about the 

essentials 

what they 

of note taking via 

should "take down" 

a crash and sketchy course in 

in their notes. In Corey's 

opinion, formal instruction without constant practice and 

direction is, for all intents and purposes, useless. Corey 

also found that superior students benefitted more than 

inferior students from formal instruction in notetaking 

procedures. Jones (1930) pointed out that superior students 

incorporated suggestions for improvement over prenotetaking 

instruction. 

Palmatier (1971) compared the effectiveness of four 

notetaking training procedures: (1) the traditional Formal 

Outline Procedure (FOP); (2) a three-column method described 

by Walter Pauk (1963) of Cornell University (PCU); and (3) a 
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two-column method developed at the University of Michigan 

and Syracuse University, known as the Bartusch Active Method 

(BAM); and (4) a No-Specia1-Method Control (NMC), allowing 

for students to take notes as they wished. Seven class 

periods were taken up with notetaking training and practice. 

Results indicated that "training has not continued long 

enough for significant new skill levels to result" (p. 239). 

Those students using the two-column procedure appeared to 

gain skills more rapidly than any of the other groups, but 

students in the FOP group showed a higher amount of 

essential content noted down that did any of the three other 

groups. No significant difference in test achievement 

scores among groups was discerned. 

The effects of pretraining subjects to use a note

taking system while listening to a lecture were compared 

with those given no pretraining 

Carrier and Titus (1981). The 

in a study carried out by 

notetaking system, designed 

at the Study Skills Center at the University of Minnesota, 

included ( 1) distinguishing between superordinate and 

subordinate information; (2) abbreviating words; (3) para

phrasing the lecturer's statements in one's own words; and 

(4) using an outline format. One-third of the subjects were 

informed that they would have a post1ecture multiple-choice 

testi another third, an essay test; and the final third were 

not told that they would be tested. Subjects who 
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anticipated a multiple-choice test and who were given 

pretraining outperformed their nonpretrained counterparts on 

both types of exams. With regard to the quality of notes 

taken, subjects who expected a multiple-choice test took 

more efficient notes (calculated as the ratio of correct 

information units to total number of recorded words) than 

essay expectation subjects. Participants given no 

information regarding test mode took more efficient notes 

than those expecting an essay test. The Carrier and Titus 

(1981) study indicates that test-mode expectation may playa 

role in 

recall. 

notetaking strategy, 

From the findings 

quality of notes, and 

of Corey (1935), Jones 

lecture 

(1930), 

and Palmatier (1971), it would also appear that training in 

notetaking must entail more than a quick orientation or a 

crash course to teach students to take down the facts in as 

few words as possible. The instruction must be systematic, 

long term, and must allow for continuous practice. Aware of 

the weakness of notetaking training programs, Robin et al. 

(1977) attempted to construct a systematic, long-range 

program that would teach underachieving college students to 

recognize and note down the most important information from 

a series of lectures. At the end of training, experimental 

groups averaged 50% to 60% of the critical lecture points, 

whereas the control group averaged only 37%. Robin and his 

colleagues emphasize that accurate notetaking is only one 
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component of effective study and that students, in addition 

to being taught how to take riotes, must also be taught how 

to utilize the notes taken. Although notetaking training 

led to an increase in the number of critical points 

transcribed by the subjects in the Robin et al. study, it 

did not necessarily lead to improved test scores for the 

better, albeit underachieving, college notetakers. Not only 

must students, therefore, be taught how to take notes; they 

must also be taught how to use the notes taken, i.e., how to 

study from their notes. 

Equivocal Findings Concerning 
Notetaking's Utility 

Taking lecture notes is widely accepted as a useful 

strategy for augmenting student attention and retention of 

lecture information for both the English-speaking and 

non-English-speaking student. As part of study skills 

instruction, notetaking courses have been devised for both 

groups. Does the research, however, confirm the curriculum 

designers' intuitions and establish the validity of their 

goals or not? As previously indicated, no empirical 

research using foreign student subjects has, as of yet, 

appeared in the literature on notetaking. Numerous studies 

using native-speaker subjects, however, have. It is 

entirely possible that some foreign students have, indeed, 

been included in the studies by chance since several studies 
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have used intact classes of students enrolled in various 

under graduate classes in colleges and universities. 

Researchers, such as Berliner (1968, 1971, 1972), Di Vesta 

and Gray (1972), Peper and Mayer (1978), Rickards and 

Friedman (1978), and Robin et al. (1977) incorporated 

students enrolled in introductory psychology courses as 

subjects. Peters (1972), DiVesta and Gray (1973) and 

Barnett, Di Vesta an d Rogozinski (1981) selected students 

from educational psychology classes to serve as experimental 

subjects. Foreign students fulfilling basic course require-

ments may have been included in these studies, but none of 

these researchers attempted to block on language within the 

experiments. One must, as a result, consult the research 

literature concerning the strategies of na ti ve-speaker 

notetakers to look for the answer to the question: Does the 

act of notetak~ng positively or adversely affect the under

standing and recall of lecture information? 

For the purpose of this review, and in an attempt to 

answer this question, the research literature on notetaking 

will be divided into two broad categories: (1) research 

concerning the effect of notetaking on lecture information 

recall (immediate and/or delayed recall); and (2) research 

concerning the content and quality of notes taken in 

relation to information recall. 



A major 

Notetaking and Lecture 
Information Recall 

category of research 
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includes studies 

concerning the effect notetaking has on the recall of 

lecture information. Researchers have compared notetakers 

with non-notetakers using immediate and/or delayed quizzes 

on the material presented in the lectures. Results of one 

of the earliest experiments (Crawford, 1925a) concluded that 

"taking notes on a point does not guarantee its being 

recalled at the time of the quiz, but failing to take note 

of it very greatly decreases its chances of being recalled" 

(p. 289). Half a century later, Aiken, Thomas, and Shennum 

(1975) also found that lecture material was twice as likely 

to be recalled if it was configured in note form than if it 

was not. Howe's (1970b) research lends support to the 

theory of a positive correlation between notetaking and 

information recall in the finding that the mean probability 

of recalling an item that appeared in written notes was .34, 

whereas the probability of recalling an item that was not in 

the notes was .047. Several other studies by Carter and Van 

Matre (1975); Fisher and Harris (1973), and Thomas (1978) 

showed improved recall due to notetaking and rehearsal of 

the notes taken. Fisher and Har-ris concluded that note-

taking serves both an encoding function and an external 

memory function, with the latter being more important since 

results indicated that a combination of taking and reviewing 
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notes yielded maximum immediate and delayed recall. (A 

follow-up 

findings, 

study in 1974 failed to 

but Fisher and Harris 

replicate the efficacy 

noted that failure to 

replicate the positive findings might have been due to the 

laboratory-like experimental situation. An immediate test 

of recall was administered following the twenty-minute 

lecture.) Lending support to Fisher and Harris' work of 

1973, Carter and Van Matre (1975) found that taking and 

reviewing notes led to superior performance on both 

immediate and delayed tests of recall. Their data lent 

to the external storage function of notes; strong support 

the having and reviewing, ra ther than the taking per se of 

In a discussion of notes facilitated recall performance. 

the results, four points were made to explain the importance 

of the storage claim: (1) learners are given an additional 

learning trial when re viewin g notes; (2) note re view 

inhibits recall of irrelevant material; (3) learners who can 

review their notes are able apparently to focus their 

retrieval efforts more effectively; and (4) the notes cue 

reconstruction of parts of the lecture not initially 

recorded in the notes. Thomas (1978) similarly acknowledges 

the "powerful effect" of the external storage function of 

notes. Di Vesta and Gray (1972), on the other hand, as well 

as Howe (1970a) view the encoding function of notetaking as 

the more important of the two functions. They argue that 
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too great a reliance on notes as an external memory device 

can result in inefficient learning if crucial encoding fails 

to take place. Howe suggests that if the only reason for 

taking notes were to have them, it would be far simpler to 

provide mimeographed outlines of the lecture before class so 

learners could be free to attend and react to other cues in 

the lecture presentation. Howe (1974) stipulates that 

taking notes aids the learner's attending to knowledge (s)he 

is attempting to assimilate and brings about a deeper 

processing of the information. According to Peper and Mayer 

(1978), 

. note taking could be viewed as requiring more 
effort on the part of the learner than just 
listening and that material that requires deeper 
levels of activity is encoded more deeply; this 
could be called the effort theory and is similar to 
Craik and Lockhart's (1972) principle of 'levels of 
processing' (p. 515). 

Annis and Davis (1975) came to a similar conclusion that 

personally encoding the lecture through the taking of notes 

is very important for success on tests of recall. Strong 

support for the encoding function of nl)tetaking was also 

found in a study conducted by Barnett, Di Vesta, and 

Rogozinski (1981). 

Hartley aT'td Davies (1978) contrast the process and 

product functions of notetaking: the process of notetaking 

involves attention to the structure of the content and 

assists in recall. The product is an extension having the 
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same capacities but also allowing for storage and further 

revision and refinement. Discussing the theoretical 

framework of Hartley"and Davies' conceptualization of note

taking as a multilevel analytical activity, Ganske (1981) 

notes that their model assumes note taking consists of 

(1) identifying and discriminating elements; (2) identifying 

and discriminating relationships of elements; and (3) identi

fying the organizing principle or the plan." "Students 

engage in activities (1) and (2) during class and follow 

through with (3) some time after the class has ended if they 

engage in (3) at all" (p. 158). 

Condensing the research on notetaking, Hartley and 

Davies (1978) cite 17 studies out of 35 studies supporting 

the contention that the process of notetaking itself aids 

recall. Table 1 presents these findings. 

In addition, studies by Bentley (1981), Maqsud 

(1980), Thomas (1978), Weiland and Kingsbury (1979) also 

support the beneficial effect of notetaking on lecture 

information recall. 

Summarizing the findings with respect to the 

question: "Does reviewing notes help recall?", Hartley and 

Davies determined that 13 studies in the literature 

indicated that it does. Table 2 presents the summary of the 

Hartley and Davies (1978) review of findings supporting the 

storage function of notes. 



Table 1. A Summary of Findings Indicating the 
Beneficial Effect of the Process of 
Notetaking on Lecture Information Recall. 

Studies indicating yes 
(N = 17) 

Jones (1923) (1 study) 

Crawford (1925b) (2 studies) 

McHenry (1969) (4 studies) 

Berliner (1969) 

Berliner (1971) 

Berliner (1972) 

Peters and Harris (undated) 

Di Vesta and Gray (1972) 

Di Vesta and Gray (1973) (2 studies) 

Fisher and Harris (1973) 

Baker et al. (1974) (1 study) 

Fairbanks and Costello (1977) 

Source: James Hartley and Ivor K. Davies, "Note
taki ng: A cri tical revieYI." 

25 



Table 2. A Summary of Findings Indicating a Posi
tive Effect of Review of Notes on Lecture 
Information Recall. 

Studies indicating yes 
(N = 13) 

Crawford (1924b) (2 studies) 

Freyberg (1956) 

Howe (1970) 

Di Vesta and Gray (1972) 

Fisher and Harris (1973) 

Hartley and Marshall (1974) 

Carter and Van Matre (1975) 

Annis and Davis (1977) 

Howe and Godfrey (1977) (4 studies) 

Source: James Hartley and Ivor K. Davies, "Note
taking: A critical review." 
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According to Hartley and Davies (1978), only three 

studies (Fisher & Harris, 1974a, 1974b; Peters & Harris, 

1970) found no significant difference between the review and 

non-review conditions for notetaking. 

Evidence contradictory to the efficacy of notetaking 

was introduced by the findings of several researchers (Ash & 

Carlton, 1953; Peck & Hannafin, 1983: 

principal implication of the Ash and 

Peters, 1972). The 

Carlton study is that 

taking notes while watching 

interfere with learning from 

an instructional fi 1m seems to 

the film. Only when a fi 1m 

develops very slowly, with pauses and repetitions, can 

students improve their learning by 

these two researchers. In sum, 

notetaking, according to 

they concluded that the 

typical instructional film is not usually designed to 

provide favorable conditions for notetaking. Jaspen (in 

La das , 1980a) found that only with a slow-moving film 

employing repetitions and a leisurely rate of development 

does a "participation" exercise facilitate learning. This 

analysis parallels Peters' (1972) conjecture that increase 

in the rate of presentation would decrease the benefits 

accrued 

during 

from taking notes. In other 

a very rapid presentation 

words, taking 

may interfere 

notes 

with 

listening, while at slower speeds, it may enhance listening 

by increasing the concentration of the student. Peters 

suggests the existence of a crossover rate (above the rate 
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of 200 words per minute) at which note taking would make no 

difference in information assimilation and recall for either 

note takers or non-notetakers; that is to say, subjects 

should adopt a "listening only" strategy for presentations 

made at above 200 words per minute. Jaspen (in Ladas, 

1980a) suggests that the crossover rate may actually be much 

lower than the 200 words per minute predicted by Peters. 

Aiken, Thomas, and Shennum's (1975) finding corroborated the 

crossover assumption, in that both high-information density 

and a speeded speech rate of 240 wpm produced deleterious 

effects on recall. Ladas (1980b) contends that when the 

rate of lecture presentation is rapid, students can write 

down only a small portion of 

form of notes and only the 

information, contending that 

the lecture material in 

most superficial points 

the negative findings of 

the 

of 

Ash 

and Carlton (1953) and Peters (1972) were likely due to 

excessively fast rates of instructional presentation. 

Similarly, Peck and Hannafin's (1983) finding that non-

note takers 

administered 

outscored note takers on an immediately 

te s t of recall appears to support the 

inhibiting effect of 

that the performance 

rapidly between the 

notetaking, but the researchers noted 

of non-notetaking subjects declined 

immediate and delayed tests of recall 

whereas the scores obtained by notetakers remained stable 

over time. 
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Suggesting that the negative findings of Ash and 

Carlton (1953) and Peters (1972) can be viewed as positive 

results supporting the effect of rate 

interference, rather than negative results 

negative impact of notetaking, Ladas (1980a) 

of delivery 

reflecting the 

suggests that 

an excessive rate of presentation may explain both the 

negative findings of Peters, and Ash and Carlton, as well as 

the non-difference findings of much of the notetaking 

research. According to Hartley and Davies (1978), 16 

studies have turned up no statistically significant evidence 

that notetakers outperform non-notetakers on post1ecture 

tests. Table 3 lists the 16 findings of non-significance 

for notetaking. 

As early as 1923, Jones failed to show any signifi

cant difference between the performance of notetaking and 

non-notetaking subjects either on an immediate or delayed 

fill-in type test of recall. Citing problems of design, 

methodology, lack of statistical power, and 

procedures regarding ambiguous 

contends that the box-scoring 

directions, 

inappropriate 

Ladas (1980a) 

method of tallying pro- and 

con-effects of notetaking used by Hartley and Davies in 1978 

could lead to erroneous interpretation of the non

significant results. None of the studies first cited by 

Hartley and Davies (1978) should, in Ladas' opinion, be used 

to attenuate the value of the positive results of notetaking 



Table 3. A Summary of Findings Indicating No 
Significant Effect of Notetaking on 
Lecture Information Recall. 

Studies indicating no significant difference 
(N = 16) 

Jones (1923) (2 studies) 

Crawford (1925b) (3 studies) 

Freyberg (1956) 

McClendon (1958) 

Eisner and Rohde (1959) 

Pauk (1963) 

MacManaway (1968) 

Howe (1970) 

Fisher and Harris (1974a) 

Fisher and Harris (1974b) 

Baker et a1. (1974) (1 study) 

Aiken et a1. (1975) 

Carter and Van Matre (1975) 

Source: James Hartley and Ivor K. Davies, "Note
taking: A critical review." 
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since "significant results not only support the hypothesis 

[of the ~fficacy of notetaking], but they also confer predic

tive validity on the criterion measure and on the method as 

well. This support for method and test conferred by a 

significant result has not always been fully appreciated" 

(p. 612). 

The Content and Quality of Notes 

Howe (1976) counters the argument that experimental 

research on notetaking does not support the notion that note

taking has a positive effect on recall by pointing out that 

many researchers make no attempt to examine or control the 

note taking strategies of subjects. Carrier and Titus (1979) 

likewise chide that the vast majority of the research 

studies has looked at the "quantity of information recorded 

and recalled, but have ignored such qualitative aspects as 

the ratio of superordinate to subordinate information, use 

of mnemonics, or other idiosyncratic coding strategies, or 

the correspondence between the organization of the presented 

material and that of the notes" (p. 311). Several studies 

have, however, addressed the very question of the effects of 

different types and amounts of notes taken on student 

achievement involving tests of recall. Investigating the 

effect of detailed notes versus outline notes versus no 

notes, Fisher and Harris (1974a, 1974b) found no treatment 

effects due to the type of notes taken; however, Collingwood 
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and Hughes (1978) and Hartley and Cameron (1967) did. Using 

a repeated measures design, Collingwood and Hughes examined 

three kinds of lecture notes: (1) duplicates of the 

lecturer's detailed notes--"full notes"; (2) skeleton notes 

using topic headings, key points, diagram outlines, tables, 

and references from the lecturer's notes--"partial notes"; 

and (3) student's own notes taken during the lecture--"free 

notes." Results indicated lowest recall achievement by 

students who used their own notes to answer test questions. 

(This finding goes counter to Annis and Davis' (1975) 

hypothesis that personally encoding of the lecture secures 

greater understanding and recall of information.) Partial 

or full notes yielded better subsequent recall. Klemm 

(1976) contends that skeleton notes prepared by the lecturer 

correlate significantly with course grades. He argues that 

the lecturer's notes are "ideally organized according to the 

professor's priorities, are stripped of unessentials, 

are easy to read, . and [can] teach students how to take 

notes in other courses" (p. 12). The source of notes proved 

a relevant variable in several studies. Listening to a 

lecture while following a lecture outline proved a more 

effective encoding method than either listening and taking 

free notes or listening without notetaking, according to Yu 

and Berliner (1981). Hartley (1976) and Castallo (1976), 

like\dse, found a positive effect for listening and 
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following an outline Hartley and Marshall (1974) argued that 

skeleton handouts enabled students to see the structure of 

the lectures in advance, and furthermore, ensured more 

accurate revision. Students receiving an incomplete handout 

did significantly better than those receiving no handout. 

Freyberg (1956) demonstrated that reviewing the lecturer's 

notes was superior to reviewing one's own notes, contrary to 

the contention of Annis and Davis (1975). Klemm (1976) 

suggests 

organized 

that because 

according to 

the lecturer's notes are ideally 

his/her priorities, are stripped of 

unessentials, and are easy to read, study time is reduced 

and more material learned. In contrast to the finding 

supportive of the benefit of lecturer-generated notes, Power 

and Powers (1978) noted that access to duplicated copies of 

instructor's notes did not result in increased attention or 

retention. Those \-Jith lecture outlines seemed to partici-

pate less in class discussions than those not receiving the 

lecturer's notes. 

Turning to an assessment of students' own notes, 

"free notes," Hartley and Marshall (1974) attempted to 

assess the quality of student notes on the basis of number 

of words written down, number of information units recorded, 

and number of test questions answerable from the notes 

taken. On an immediate test of recall, no significant 

difference between "good" an d "poor" notetakers was 
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discerned', but the finding was that the general notetaking 

ability of the subjects seemed poor indeed when measured in 

number of information units recorded; out of a total of 520 

possible units, only 56.1, on the average, were actually 

recorded--only 11% of what was said by the lecturer. (The 

recorded information units in the notes ranged from 3 to 129 

units.) 

college 

Hartley 

students 

and Cameron 

wrote down 

(1967) found that third-year 

24% of what they heard. 

Crawford (1925a) recorded that subjects noted down 53% of 

the relevant lecture material, while Locke (1977) found that 

superior students, those who received A's in their courses, 

noted down only about 52% of the lecture thought units, 

defined as "the name of a person, place or concept; the 

definition of a concept; or some other fact (e.g., a date, 

an example" (p. 96). 

In 1974 Howe noted a significant positive correla-

tion between "efficiency" of notetaking (defined as 

communicating the maximum number of "meaningful content 

units" in the minimum number of words) and subsequent recall 

success. Howe presented data suggesting that subjects who 

recorded their ideas in fewer words in their notes showed 

superior recall. He referred to this as "note taking 

efficiency." Accordingly, the 

reproduced in the notes was 

separate words in the notes. 

number of meaningful units 

divided by the number of 

An "efficient" notetaking 



35 

strategy was one in which the oaximum number of information 

units was communicated in the minimuo number of words. Howe 

calculated the correlation between the efficiency ratio and 

meaningful recall, determining that the correlation between 

the ratio proved statistically significant, r = +.53 (.£ < 

.05) . When the ratio of words to information units in the 

notes was estimated in a study conducted by Aiken, Tholi1as, 

and Shennum (1975), positive correlations of .23 and .42 for 

a similar ratio of units to recall were obtained for the 

parallel- and spaced-notetaking conditions, respectively. 

(The higher the correlation, the more high efficiency scores 

go with high recall scores.) Quality of notes taken was 

defined by Fisher and Harris (1974a) as the number of ideas 

from the lecture included in the notes. For the 18 sets of 

notes taken, a significant positive correlation of .53 for 

quality of notes and rec03nition scores was obtained. 

Previously, Fisher and Harris (1973) had found a correlation 

of .43 between quality of notes and an objective test and a 

.52 correlation of quality with a free recall test. 

Assessing student notes, Hartley and Marshall (1974) 

established three criteria to determine quality of notes: 

(1) number of words that students note down; (2) the number 

of test questions that appeared answerable from the students 

notes alone, i.e., whether the answer appeared explicitly in 

the notes; and (3) information units. The latter technique 
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was one 

(1970b) 

suggested by 

of dividing 

Hartley and Cameron (1967) and 

up the lecture transcript 

Howe 

into 

information units and awarding a mark for each unit of 

information contained in the student notes, even if there 

was only a word of reference to it. No significant 

difference was noted between the performance on the 

immediate recall test of "good" and "poor" notetakers with 

respect to' Criteria One and Three, but there was a 

difference (at the 5% probability level for Criterion 

Two--the test answerability ratio--between the two groups). 

Norton's 1977 study of the effects of notetaking on 

long-term recall similarly used the criteria of (1) total 

number of words written down by each student; and (2) a 

consideration of whether the notes contained a sufficient 

amount of information to enable the student to answer the 

test questions correctly. Unlike Hartley and Marshall's 

findings, however, Norton's study uncovered a statistically 

significant correlation between the number of words written 

down (Criterion One) and test performance (r .36, .E. < 

.05). There appeared to be at least a relationship between 

the "quantity" of if not the "quality" of notes taken and 

test success. Norton further noted that every set of notes 

included at least 40% of the information considered 

necessary for answering the test questions, with one set of 

notes containing 85% of the information. Locke (1977) 
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determined that the average student's notes contained 60% of 

the lecture information, a higher figure than Crawford's 

(1925a) 53% figure and Hartley and Cameron's (1976) figure 

of 23%. For scoring purposes the "ideal" set of lecture 

notes in the Locke study was divided into "thought units." 

Each thought unit consisted of either the name of a person 

or place, or a concept; the definition or description of a 

concept, or some other fact (e. g., a date, an example). 

Comparing each student's notes against the "ideal" set, 

Locke obtained scores for those thought units written on the 

blackboard and those not appearing on the blackboard and all 

thought units combined. Locke also found that virtually all 

the errors in lecture note taking were errors of omission 

rather than errors of commission; and that there was a 

significant, positive correlation between completeness of 

lecture notes and course grades, but this relationship held 

only for the material not written on the board by the 

lecturer. In an investigation of student variables in 

relation to lecture notetaking, Nye (1978) analyzed the (1) 

content, (2) layout, and (3) legibility of the notes. With 

respect to content, it was determined that the lecturer had 

made 46 "main points," 77 "minor points," corresponding to 

the "informational units" used by Hartley and Cameron 

(1967), Hartley and Marshall (1974), Maddox and Hoole (1975) 

and Hartley (1976). The points were weighted for major and 
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minor significance. If the main and minor points are 

considered, only 48% of the lecture content was recorded, on 

the average. 'The number of words was also counted. The 

3,540 words spoken by the lecturer were contracted to 890 

essential words. Unlike the Hartley and Marshall (1974) 

finding but similar to the Norton (1977) finding, a high 

positive correJation appeared between the total number of 

words in the notes and number of main points, r .77, .l? < 

.001 and words and minor points, r .82, .l? < .001. Little 

variation in writing neatness and legibility was evident. 

One surprising finding involved sex differences in note

taking. Corroborating the findings of Hartley (1976), 

Hartley and Cameron (1967), Hartley and Fuller (1971), and 

Maddox and Hoole (1975), it was found that the women took 

fuller notes than did the men; however, the women subjects 

did not do better on subsequent test scores. In the Fisher 

and Harris (1974a, 1974b) studies, women did score 

significantly better than men on the recall test, but the 

researchers did not report whether or not their women 

students took more notes than the men. If sex differences 

have appeared, it would seem that other national, and 

cultural differences, and even differences in language 

proficiency might also become evident in an analysis of the 

content and quality of notes taken by American and 

international students attending a lecture given in English. 
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Proposing that a conclusion that can be drawn from 

the moderate correlations between quality of notes and 

retention, Ladas (1980b) suggests that it is not enough 

merely to instruct students to take notes. It is important 

that (1) the notetakers have a desire to please and conform 

(social desirability) (Di Vesta & Gray, 1972); (2) they can 

tolerate ambiguity (Peters & Harris, 1970); (3) 

the style of notetaking they prefer (Fisher 

they adopt 

& Harris, 

1974b); (4) they are free of debilitating anxiety (Carrier, 

Higson, Klimoski, & Peterson, 1984; Peters & Harris, 1970); 

(5) they have a good short-term memory (Berliner, 1972, 

1971, 1968; Di Vesta & Gray, 1973); (6) they take efficient 

notes (Howe, 1974; Aiken et al., 1975); (7) they note down 

the information (Howe, 1970b; Aiken et al., 1975); (8) they 

take down the information correctly (Crawford, 1925a); (9) 

they take copious notes (Norton, 1981); (10) and they take 

quality notes (Greene, 1939; Fisher & Harris, 1973, 1974a, 

1974b). It is, in other words, essential that they be 

"good" rather than "poor" notetakers (Hartley and Marshall, 

1974). 

Ganske (1981) points out that although notetaking is 

an important representation of the knowledge transition that 

takes place in university learning environments, it has 

largely been ignored by the educational community as a 

phenomenon of study. Considering the importance of investi-



40 

gating the impact of lecture notetaking on English-speaking 

students in an English lecture situation, it becomes even 

more crucial to assess the effect of this mediating strategy 

on non-na ti ve 

The knowle dg e 

speakers is 

speakers 

base for 

small; 

in an English lecture environment. 

the impact of notetaking on native 

it is nonexistent for non-native 

speakers. It would, as a result, seem highly desirable to 

begin investigation of the impact of lecture note taking on 

the processing of information by both non-native speakers, 

as well as native speakers of English who attend 

universities where English is the language of instruction. 



CHAPTER 3 

METHOD 

Subjects 

Two-hundred-fifty-nine undergraduate students 

enrolled in Freshman English Composition classes at the 

University of Arizona took part in the study. Eight intact 

classes of Freshman English Composition were randomly 

selected from all Freshman English Composition classes to 

provide 136 Eng1ish-as-a-native-1anguage subjects. All 

eight intact Freshman English Composition for Foreign 

Students classes were selected from the Freshman English 

to provide 123 Composition for Foreign Students 

English-as-a-second/foreign-language 

classes 

subjects. The ethno-

cultural composition of the international student sample is 

displayed in Table 4. 

Procedures 

Materials 

The instructional material consisted of a 22-minute, 

51.8-second videotaped lecture on "The Pyramids of Egypt," 

given by Dr. Gary Johnston of The University of Arizona. 

The lecture (Appendix A) contained 2,672 words, including 

41 
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Table 4. Ethno-Cultural Composition of the EFL/ESL 
Subjects. 

Far East Asia Middle East South Asia 

Malaysia 26 Lebanon 5 Pakistan 3 
Japan 8 Oman 5 India 2 
Taiwan 7 Saudi Arabia 6 
Hong Kong 7 Qatar 3 
Vietnam 4 Syria 3 
Indonesia 2 Iran 2 
Korea 1 United Arab 2 
Thailand 1 Emirates 

Algeria 1 
J or dan 1 
Kuwait 1 
Yemen 1 

Africa Europe Latin America 

Botswana 2 France 1 Mexico 15 
Lesotho 2 Italy 1 Venezuela 3 
Niger 1 Norway 1 Brazil 2 

Sweden 1 Panama 1 
Yugoslavia 1 Portugal 1 
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verbal fillers, pauses, false starts, and information 

redundancies typically found in classroom lectures. The 

rate of presentation was 118.6 words per minute. The 

lecture is the last in a series of 15 videotapes produced to 

accompany the textbook Advanced Listening Comprehension: 

Developing Aural and Notetaking Skills (Dunkel & Pialorsi, 

1982) . 

Instruments 

Memory Span Test. The memory span test consisted of 

the Digit Span subtest of the Wechsler Intelligence Scale 

for Children-Revised (WISC-R). The Digit Span subtest, 

consisting of the Digits Forward and Digits Backward tests, 

is a measure of short-term memory and attention. The Digits 

Forward part contains series ranging in length from three to 

nine digits, while the Digits Backward part contains series 

ranging in length from two to eight digits. There are two 

series of digits for each sequence length. 

The Digi t Span subtest of the WISC-R, r = .78, 

according to Sattler (1981), was administered since it is 

the most widely used test of short-term memory. It was also 

selected to minimize the influence of language and culture 

on the international students' measure of memory span in 

English. The Digits Forward test involves primarily rote 

learning and short-term memory, while the Dtgits Backward 

requires considerably greater transformation of the stimulus 
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input prior to recall. The Digits Backward test involves 

more complex cognitive processing than the Digits Forward, 

according to Sattler (1981). Mishra, Ferguson, and King 

(1985) state that Digit Span is a measure of memory, atten

tion, sequencing ability, mnemonic strategies and speed of 

item identification. For all subjects (! = 259), Pearson's 

Product-Moment correlation of the Digits Forward subtest 

with total memory span score was .84 (.Q. < .01) while the 

correlation of the Digits Backward subtest with total memory 

span score was .90 (.Q. < .01). The memory span test was 

administered prior to presentation of the lecture. 

Customarily, the series of digits is presented by the 

examiner orally with the examinee repeating the Digits 

Forward series in the same order and the Digits Backward in 

reverse order orally. In the present study, the series was 

presented orally via audiotape and subjects transcribed the 

series on a sheet of paper. 

Post lecture Recall Test. The 30-item lecture recall 

instrument (Appendix B) consisted of 15 multiple-choice 

items covering conceptual information presented by the 

lecturer and 15 multiple-choice items covering facts and 

details presented in the lecture. The test was administered 

immediately following the lecture. 

The criterion measure was divided into 15 concept 

and 15 detail items in order to investigate the influence of 
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language, memory aptitude and the act of taking notes on the 

learning and recall of conceptual versus detail information. 

An item analysis during pilot testing of the measure yielded 

a Kuder-Richardson Formula 20 within the acceptable range 

for non-notetakers CKR-20 .71, n 20) and for all 

subjects combined (KR-20 = .71, n 36), but not for 

notetakers (KR-20 = .31, n = 16); however, since the pilot 

sample for the notetakers was small, it was decided that the 

low reliability might be related to the small sample size. 

Item revision was undertaken, but no items were discarded 

from the instrument. 

In the analysis of experimental data for the present 

study, the KR-20 index of the concept and detail measures 

combined for all subjects equaled . 70 ; however, the 

reliability of the measure for the subgroups proved low. 

Table 5 presents the Kuder-Richardson Formula (KR-20) for 

the concept and detail measures. 

Table 5. Kuder-Richardson Formula 20 for Cri t'erion Meas-
ures. 

ConceQt Items Detail Items All Items 

EFL/ESL ENL EFL/ESL ENL EFS/ESL ENL 

List. Only .60 .63 .58 .53 .71 .74 

Notetaking .59 .42 • Lf 7 .37 .65 .59 



Freshman 

The 

Presentation of the Lecture and 
Administration of the Memory Span 

and Post lecture Recall Tests 

experimenter visited each of 

English Composition classes to 
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the selected 

conduct the 

experiment during a regularly scheduled class session. An 

audiocassette recorder and a videocassette recorder plus 

25-inch screen monitor had been placed in the classroom 

prior to the start of the class. At the beginning of each 

session, the experimenter explained that the subjects were 

taking part in an experiment on the effect of notetaking on 

lecture learning. Booklets assigning subjects to a "Notes" 

or "No-Notes" condition were then randomly distributed. 

Each booklet contained (1) the subject information sheet, 

(2) the memory span answer sheet, and (3) instructions 

assigning students to adopt either a "listening only" or a 

"listening and notetaking" strategy during lecture presenta-

tion. Subjects completed the information sheet on the first 

page of the testing booklet, indicating name, class section, 

date of birth, nationality, and native language. Then 

subjects took the memory span test. Instructions presented 

via audiotape directed subjects to listen carefully as each 

Digits Forward sequence was presented and, when signaled by 

a beep at the end of each sequence, to write down the digits 

in the exact order presented. In the Digits Backward part, 

subjects heard a sequence of digits and then wrote down the 
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sequence in the reverse order of presentation. Subjects 

were requested not to write while the digits were being 

spoken but to wait for the beep to begin writing. All 

subjects wrote the digits on the answer sheet provided on 

the second page of the testing booklet. Fourteen' Digits 

Forward and 14 Digits Backward sequences were presented on 

tape. 

After taking the memory span test, subjects watched 

a videotape of a lecture on the evolution of the Egyptian 

pyramid structure. Notetakers were directed to listen and 

simultaneously take notes. Those in the "No-Notes" 

condition were requested to refrain from taking notes but to 

attend to the lecture and try to remember the content of the 

lecture. Subjects were informed that a test would follow 

pre sen tat ion 0 f the 1 e c t u r e . vJ hen the 1 e c t u r e end ed, the 

notes were immediately collected to preclude review in order 

to investigate the impact of the act of notetaking. 

During presentation of the lecture, the experimenter 

wrote any chalkboard notations made by the lecturer on the 

classroom chalkboard so that all subjects could clearly see 

the notations. The lecturer wrote down the dates (with the 

exception of one), and the names of the people and places 

referred to as the lecture unfolded. 

The multiple-choice lecture retention test was 

administered immediately after the collection of notes. 
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Subjects were directed to mark the appropriate blank on the 

computer answer sheet provided. Presentation of the memory 

span test, the lecture, 

approximately 50 minutes. 

and the postlecture test took 

Data Analysis 

The Digits Forward part of the WISC-R Digit Span 

subtest contained series ranging in length from three to 

nine digits, while the Digits Backward part contained series 

ranging in length from two to eight digits. There were two 

series of digits for each sequence length. Correct recall 

of an entire digit sequence received 1 point. There were 14 

sequences of Digits Forward and 14 sequences of Digits 

Backward, yielding a maximum memory aptitude score of 28. 

Subjects receiving total memory span scores ..$. 16 

were designated low memory aptitude subjects. Those receiv

ing total scores 2. 18 were designated high memory aptitude 

subjects. Thirteen (6 EFL/ESL and 7 ENL) subjects receiving 

an English memory span score of 17 were eliminated in order 

to separate the high and low memory groups from one another. 

A frequency distribution of the data also indicated the 

existence of a bimodal distribution with the two groups 

divided at score 17. 

One point was awarded for a correct response to each 

of the multiple-choice questions on the lecture retention 

test. A maximum score of 15 could be achieved on the test 
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of concept information and 15 on the t~st of detail informa

tion contained in the lecture. 

An aggregate score for note quality was determined 

in the following manner: 

1. The Totality Score equaled the total number of 

words, symbols, abbreviations, and illustrations 

pertaining to the information presented by the 

lecturer. The total number of words spoken by the 

lecturer equaled 2,672. The interrater reliability 

for counting total number of words contained in 

student notes equaled .97 (Pearson's Produc t-Moment 

correlation). The experimenter and a colleague 

tallied the number of words in student notes. 

2. The Information Unit Count equaled ~he total number 

of information units contained in the student notes. 

An information unit is the smallest un it of 

knowledge that can stand as a separate assertion 

(Anderson, 1980). It is the smallest unit about 

which it makes sense to make the judgment true or 

false. Anderson points out that the idea that 

information is represented in terms of propositions 

is currently "the most popular concept of how 

meaning is represented in memory" (p. 101) and 

provides a model for a propositional analysis of 

lecture information. Examples of information units 
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contained in one segment of lecture discourse are 

the following: 

"The Egyptians believed the opposite--that you 

could take your your earthly possessions . your 

goods . your wealth . your clothing, and so 

on, after you died" (7 information units). 

There are 278· information units contained in the 

lecture. 

The interrater reliability for the information 

units index equaled .83. 

3. The Completeness Score equaled the total number of 

all possible information units contained in the 

lecture (278) divided by the total number of all 

information units written in the notes. 

4. The Efficiency Ratio was equivalent to the number of 

information units divided by the total number of 

wor d s, 

notes. 

abbreviations, and symbols found in the 

5. The Test Answerability Score equaled the number of 

test questions answerable from the subject's notes. 

A maximum score of 25 could be achieved. 

reliability equaled .98 for this score. 

Statistical Procedures 

Interrater 

The data was subjected to two multivariate analyses 

of variance in the attempt to probe the effect on lecture 
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retention of (1) the act of notetakingj and (2) the quality 

of notes taken. A stepwise multiple regression technique 

was also run to determine which of the quality of notes 

indices (total number of words, information units count, 

efficiency ratio, completeness ratio, and test answer

a b i 1 i t Y ) pre d i c ted a chi e v em e n ton the con c e pta n d de t ail 

criterion measures. 

Analysis 1. The experiment featured a 2 x 2 x 2 

(Encoding x Language x Memory) multivariate analysis of 

variance design. Encoding (Listening vs. Listening and 

Notetaking) combined with the two subject factors of 

language (English as a Native Language vs. English as a 

Foreign/Second Language) and memory (High vs. Low Memory 

Span). The two dependent measures were the 15 concept 

questions and the 15 detail questions. 

Analysis 2. The data were subjected to a multi-

variate analysis of variance in a 4 x 2 x 2 (Encoding x 

Language x Memory) factorial design. The four levels of 

encoding involved "No Notes" vs. "Low Quality Notes" vs. 

"Medium Quality Notes" vs. "High Quality Notes." The 

Language (English as a Foreign/Second Language vs. English 

as a Native Language) and Memory (High vs. Low Memory Span) 

variables remained the same as in Analysis 1. 

Analysis 3. A stepwise multiple regression proce-

dure was also performed to ascertain which of the five 
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indices comprising the aggregate quality of notes score 

predicted recall scores on 

measures. The five indices 

the lecture concept and detail 

of note quality were the total 

number of words; the information units count; the efficiency 

ratio; the completeness ratio; and the test answerability 

score. 

Statistical Hypotheses 

1. There will be no significant differences in lecture 

recall test performance covering concept and detail 

information of subjects exposed to a "listening 

only" condition and those exposed to a "listening 

and notetaking" condition. 

2. The performance on the lecture recall tests covering 

conceptual and detail information of subjects whose 

native language is English will not differ signifi

cantly from subjects whose native language is other 

than English. 

3. On the lecture recall tests concerning concept and 

detail information, there will be no significant 

differences in the performance of subjects with high 

or low memory aptitude. 

4. There will be no significant differences in lecture 

recall tests covering concept and detail information 

of subjects who took "no notes," "low quality 

notes," "medium quality," or "high quality notes." 



CHAPTER 4 

RESULTS 

Consistent with the hypotheses stated earlier, the 

findings were examined to assess the effect of the process 

of notetaking 

information. 

upon 

Three 

short-term memory, 

the immediate 

other variables 

recall of lecture 

(quality of notes, 

and degree of familiarity with the 

English language) were also examined to determine their 

relative impact on the recall of concept and detail 

information presented in the lecture. The data were also 

examined to determine the best quality of notes predictors 

of performance on the postlecture recall tests. In order to 

accomplish such objectives, three kinds of analyses were 

carried out. Two three-way multivariate analyses of 

variance were conducted on the number of items answered 

correctly on the concept and detail information measures. 

The first was a 2 x 2 x 2 (Notetaking vs. Listening Only x 

English as a Foreign/Second Language vs. English as a Native 

Language x High Memory Span vs. Low Memory Span). The 

second analysis was a factorial MANOVA differing from the 

first only in that three levels of Quality of Notes (Low, 

Medium, and High) and a No Notes condition made up the 

53 
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encoding variable. A stepwise multiple regression analysis 

was also carried out to determine the predictors of 

achievement for EFL/ESL and ENL groups combined, for each 

group individually, and for the three ethno-cultural 

subgroups: Far ·East Asians, Middle Easterners, and Latin 

Americans. A .05 alpha level of significance was used. 

Analysis 1: Immediate Recall 
and Notetaking 

Results of the first analysis of the no-notes and 

the notetaking groups suggest that the main effect due to 

the note taking variable was nonsignificant. Subjects 

exposed to a notetaking treatment performed similarly to 

those exposed to a listening only treatment in recalling 

concept information I(1,238) .77, ~ < .05 and detail 

information I(1,238) = 1.58, ~ < .05 presented in the 

lecture. Results of the MANOVA are listed in Table 6. 

The total mean performance of the note takers was M = 

10.18, S.D. = 2.65, while the total mean performance of the 

non-notetakers was M = 10.47, S.D. 2.70 for the concept 

information test. The performance of notetakers (~ = 8.39, 

2.38) did not differ significantly from the 

non-notetakers (~ = 8.75, S.D. = 2.63) on detail recall. 

While notetaking did not appear significantly to 

affect the subjects' recall performance of either the 

concept or detail information contained in the lecture, the 



Table 6. 2 x 2 x 2 Multivariate Analysis of Variance Summary Table. 

Concept Detail 

Source df SS MS F df SS MS 

Language (A) 1 310.59 310.59 54.00* 1 24.33 24.33 

Memory (B) 1 114.73 114.73 19.95* 1 59.51 59.51 

Notetaking (C) 1 4.47 4.47 .77 1 10.00 10.00 

A x B 1 .06 .06 .01 1 1. 08 1. 08 

A x C 1 6.13 6.13 1. 06 1 .02 .02 

B x C 1 1. 44 1. 44 .25 1 .46 .46 

A x B x C 1 4.37 4.37 .76 1 .25 .25 

Error 238 1368.71 5.75 0.00 238 1504.62 6.32 

* R < .05 

F 

3.84* 

9.41* 

1. 58 

.17 

.003 

.07 

.04 

0.00 

U1 
U1 
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analysis yielded a significant main effect for language on 

the recall of both concept information, [(1,238) = 54.00, ~ 

< .05 and detail information [(1,238) 3.84, ~ < .05. 

Subjects whose native language was English performed 

native language was consistently better 

other than English. 

than those whose 

The performance on the concept measure 

of non-native speakers of English was lower (~ = 9.08, ~.~. 

= 2.63)' than that of native English speakers (.t! = 11.45, 

~.~. = 2.17). In recalling lecture details, native speakers 

(M = 8.91, S.D. 2.39) performed closer to the level of 

non-native speakers (M = 8.18, ~.~. = 2.59). Native English 

fluency seems to have played a 

distinguishing the two groups regarding 

greater 

recall of 

role in 

concept 

info!mation than lecture details. 

Comparing the performance of subjects with regard to 

short-term memory ability, a statistically significant 

effect for the memory variable was found for the recall of 

concept information F(1,238) 19.95, ~ < .05 and details 

I(1,238) 9.41, ~ < .05. The total mean performance on 

concept items for high STM subjects (memory span > 18) was 

greater (.t! 10.99, S.D. 2.50) than that of low STM 

subjects (memory span ~ 16). The mean of the low memory 

subjects was M = 9.62, S.D. = 2.76. Mean recall performance 

on the detail measure was also higher for high memory 

subjects (.t! = 9.10, ~.~. = 2.49) than it was for low memory 
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subjects (!:! 8.12, S.D. = 2.52). Mean and Standard 

Deviation results are displayed in Table 7. 

No statistically significant I ratios were obtained 

for the interactions in this analysis. 

Analysis 2: Immediate Recall 
and Quality of Notes 

A 4 (No Notes vs. Low Quality vs. Medium Quality vs. 

High Quality Notes) x 2 (English as a Foreign/Second 

Language vs. English as a Native Language) x 2 (High Memory 

Span vs. Low Memory Span) MANOVA was also carried out. Once 

again the performance of notetakers, whether they took high 

quality, medium quality, or low quality notes, did not 

differ statistically from the performance of non-notetakers 

on the concept measure I(3,230) = .60, 2 < .05 or the detail 

measure I(3,230) .52, ..Q. < .05. The MANOVA summary 

statistics are presented in Table 8. 

Subjects who adopted a listening only strategy 

achieved a concept recall performance level (!:! = 10.47, ~.~. 

= 2.70) which did not differ significantly from those who 

took low quality notes (k! = 10.02, S.D. 2.63), medium 

quality notes Oi 10.02, ~.~. = 2.65) or high quality notes 

(!:! = 10.50, ~.~. 2.69). Scores for the recall of lecture 

details also did not differ significantly among non-

notetakers (!:! = 8. 75, .§..~. = 2.63), low quality notetakers 

(!:! 8.34, S.D. 2.53), medium quality notetakers Oi 



Table 7. Means and Standard Deviations (Notes and No Notes Conditions). 

Concept Detail 

M S.D. M S.D. 

Listening Only 10.47 2.70 8.75 2.63 

Notetaking 10.18 2.65 8.39 2.38 

Low Memory 9.62 2.76 8.12 2.52 

High Memory 10.99 2.50 9.10 2.49 

EFL/ESL 9.08 2.63 8.18 2.59 

ENL 11.45 2.17 8.91 2.39 

n 

129 

130 

123 

123 

123 

136 

en 
00 



Table 8. 4 x 2 x 2 Multivariate Analysis of Variance Summary Table. 

Concept Detail 

Source df SS MS F df SS MS 

Language (A) 1 310.59 310.59 53.31* 1 24.33 24.33 

Memory (B) 1 114.73 114.73 19.69* 1 59.51 59.51 

Note Quality (C) 3 10.65 3.55 .60 3 10.02 3.34 

A x B 1 .02 .02 .003 1 1. 09 1. 09 

A x C 3 7.93 2.64 .45 3 11. 84 3.94 

B x C 3 6.71 2.23 .38 3 5.41 1. 80 

A x B x C 3 19.88 6.62 1.13 3 25.25 8.41 

Error 230 1339.99 5.82 0.00 230 1462.82 6.36 

* .E. < .05 

F 

3.82* 

9.35* 

.52 

.17 

.62 

.28 

1. 32 

0.00 

til 
r.o 
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8.42, .§..Q. = 2.19), or high quality notetakers (l! = 8.40, 

S.D. = 2.46). 

The overall effect of the language variable again 

impacted significantly on achievement on the criterion 

measures covering concept information, E(1,230) = 53.31, R < 

.05 and detail information, f(1,230) = 3.82, .E. < .05. The 

magnitude of 

language on 

the F ratio was far greater for the effect of 

concept learning than on lecture detail 

learning; however, native English speakers consistently 

outperformed non-native speakers in recalling both concept 

and detail information. Native English-speaking students 

achieved higher concept information scores (l! = 11.45, ~.~. 

2.17) than did the non-native English speaking students (~ 

9.08, .§. . .Q. = 2.63). The Americans scored only slightly, 

although significantly, higher on the recall of lecture 

details (l! 8.91, S.D. 2.39) than did the foreign 

students (l! = 8.18, S.D. = 2.59). 

With regard to the memory variables, once again high 

memory subjects performed significantly better overall than 

did low memory subjects on concept items, F(1,230) = 19.69, 

R < .05 and detail items, E(1,230) 9.35,.E. < .05. The 

total means of the high memory subjects was slightly greater 

for high memory subjects (l! = 10.99, S.D. = 2.50) on the 

concept items than it was for that of the low memory 

subjects (l! = 9.62, .§. . .Q. = 2.76). For the recall of lecture 
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details, low memory aptitude subjects had lower concept 

scores (k! 8.12, S.D. 2.52) than high memory ability 

subjects (M 9.10, ~.1?. 2.49). Means and Standard 

Deviations for the groups are presented in Table 9. 

Analysis 3: Stepwise Regression of 
Quality of Notes Indices on Recall of 
Lecture Concept and Detail Information 

A stepwise regression analysis was executed to iden-

tify which of the five indices of quality of notes (total 

number of words, completeness ratio, test answerability 

score, information unit count, or the efficiency ratio) 

predicted recall of concept and detail information presented 

in the lecture. The stepwise regression technique is 

typically used to develop a subset of independent variables 

that is useful in predicting the dependent variable and to 

eliminate those independent variables that do not provide 

additional prediction given this basic set (Tabachnick & 

Fidell, 1983). Table 10 displays the correlations between 

the variables, the standardized regression coefficients (S), 

the standard errors of beta, the degrees of freedom, 

significant F ratios, the semipartial correlations (~2), Rs 

and R2 s for the stepwise regression analysis. 

Predictors for EFL/ESL and 
ENL Groups Combined 

For both native and non-native speakers combined, 

test answerability proved to be a predictor of achievement. 



Table 9. Total Means and Standard Deviations 
Quality/High Quality Notes Conditions). 

Concept 

M S . D. 

No Notes 10.47 2.70 

Low Quality Notes 10.02 2.63 

Medium Quality Notes 10.02 2.65 

High Quality Notes 10.50 2.69 

Memory 9.62 2.76 

High Memory 10.99 2.50 

EFL/ESL 9.08 2.63 

ENL ll. 45 2.17 

(No Notes/Low 

Detail 

M 

8.75 

8.34 

8.42 

8.40 

8.12 

9.10 

8.18 

8.91 

Quality/Medium 

S.D. n 

2.63 129 

2.53 44 

2.19 42 

2.46 44 

2.52 123 

2.49 123 

2.59 123 

2.39 136 

Q\ 

N 



Ta b le 10. Stepwise Regression of Quality Indices. 

Group B. R2 Beta SE ~ df K ~2 

EFL/ESL & ENL Concept 
TA .51 .26 .51 .04 1,128 45.43* .26 
Words .54 .29 -.21 .04 2,127 26.76* .03 

Detail 
TA .24 .06 .24 .04 1,128 8.48* .06 

EFL/ESL Concept 
IUs .43 .19 .43 .01 1,62 14.70* .19 
Words .53 .28 -.34 .01 2,61 12.10* .09 

Detail 
IUs .37 .13 .37 .01 1,62 9.98* .13 
Compo .46 .21 -.31 .01 2,61 8.53* .08 

ENL Concept 
TA .35 .12 .35 .06 1,65 9.29* .12 
Words .45 .20 -.40 .08 2,64 8.46* .08 

Detail 

Far East Asia Concept 
D~tai1 

Middle East Concept 
IUs .54 .29 .54 .03 1,17 7.08* .29 
Words .73 .53 -.51 .02 2,16 9.38* .24 

Detail 

Latin America Concept 
Detail 

IUs .83 .70 .83 .02 1,6 14.35* .71 

l!. < .05 

Note: If no value displayed, no predictor proved significant. 

TA Test Answerability 
IUs Information Units Count 
Words Total Number of Words in Notes 
Compo Completeness Ratio 

0\ 
tN 



64 

A stepwise regression indicated that after step 1, with test 

answerability in the equation, !2 .21, I(1,128) = 45.43, ~ 

< .05. After step 2, wi th total number of words in the 

equation, prediction of concept recall improved slightly, !2 

= .29, I(2,127) = 26.76, ~ < .05. Addition of total number 

of words resulted in a significant but slight increment of 

B,2; however, addition of the efficiency or completeness 

ratios or information unit count did not improve prediction 

of pe r formance. It is interesting to note that addition of 

total number of words was inversely related to the test 

answerability index, as evidenced by the negative beta 

weight of -.21. In all ensuing regression analyses, each 

time total number of words entered the prediction equation, 

it carried a negative beta weight for that variable. 

Quantity of words was not positively related to achievement 

for any of the subgroups in the study or for the sample as a 

whole. 

Performance in recalling lecture details could be 

predicted from the test answerability index for both 

American and international students combined, R2 .06, 

I(1,128) = 8.48, ~ < .05. No other index of quality 

significantly predicted recall of lecture details by the 

entire sample. 



65 

Predictors for EFL/ESL Subjects 

After step 1, with information units in the 

. R2 equatl.on, _ .19, I(1,62) = 14.70, ~ < .05. After step 2, 

with total number of words added to prediction of lecture 

2 
concept recall, l .28, I(2,61) = 12.10, .E. < .05. Thus, 

inclusion of total number of words with the information unit 

count resulted in a significant increment in ],2. Again, 

however, total number of words was inversely related to the 

information unit count. Addition of test answerability, 

efficiency or completeness ratios to the equation did not 

significantly improve l2 

For "EFL/ESL performance on the detail measure, after 

step 1, with information units in the equation, R2 = .13, 

I(1,62) = 9.98, .E. < .05. After step 2, with completeness 

added to prediction of recall of lecture details, R2 = .21, 

F(2,6l) 8.53, ~ < .05. Addition of the other three 

quality indices did not increase prediction for non-native 

speakers. 

Predictors for ENL Subjects 

After step 1, with test answerability in" the 

. R2 equatl.on, _ .12, F(1,6S) 9.29, .E. < .05. After step 2, 

with total number of words added to prediction of lecture 

concept recall, R2 = .20, I(2,64) = 8.46, .E. < .05. Addition 

of total number of words increased R2 significantly, but the 

index carried a negative beta weight of -.40. None of the 
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other indices entered into the equation to predict achieve-

ment reliably for the American subjects. 

None of the 5 indices significantly predicted 

American performance involving recall of lecture details. 

Predictors for Subjects from Far East Asia, 
the ~iddle East, and Latin America 

A stepwise regression analysis was also run to 

determine the best predictors of achievement for three 

ethno-cultural groups from Far East Asia, the Middle East, 

and Latin America. For either concept of detail score 

performance, no quality of notes index proved to be a 

statistically significant predictor for students from Far 

East Asia. 

For Latin American subjects, a stepwise regression 

indicated that only information units predicted recall of 

lecture details. The magnitude of the predictive value of 

information units is noteworthy . R2 = .70, K(1,6) = 14.35, 

.E. < .05. 

The performance of Middle Eastern students on the 

concept measure could be predicted by two qualities of note 

indices. The stepwise regression revealed that after step 

1, with information units in the equation, !2 = .29, I(1,17) 

= 7.08, .E. < .05. Addition of total number of words 

substantially added to prediction of lecture concept recall, 

R2 = 53, K(2,16) 9.38, .£. < .05. The totality score was 
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inversely related to the information unit count (S = -.51). 

None of the other indices improved R2. For students from 

the Middle East, none of the indices predicted achievement 

on the detail measure. 

theses. 

Findings Related to Statistical Hypotheses 

This section contains a restatement of the hypo

All stated hypotheses were tested at the .05 level 

of significance. 

Hypothesis 1 states that there will be no signifi

cant difference in lecture recall test performance covering 

concept and detail information of subjects exposed to a 

"listening-only" condition and those exposed to a 

"listening-and-notetaking" condition without an opportunity 

to review. Since the effect of note taking was not found to 

be significant, this hypothesis was retained at the stated 

level of significance. 

Hypothesis 2 states that the performance on the 

lecture recall tests covering conceptual and detail 

information of subjects whose native language is English 

will not differ significantly from subjects whose native 

language is other than English. Since the effect of the 

language (familiarity with English) variable was found to be 

significant, this hypothesis was rejected at the stated 

alpha leve1. 
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Hypothesis 3 states that on the lecture recall tests 

concerning concept and detail information, there will be no 

significant differences in the performance of subjects with 

high or low memory aptitude. Since the effect of the memory 

variable was significant, this hypothesis was rejected at 

the stated alpha level. 

Hypothesis 4 states that there will be no signifi

cant differences in lecture recall tests covering concept 

and detail information of subjects who took "no notes," "low 

quality notes," "medium quality notes," or "high quality 

notes." Since the effect of the notetaking quality variable 

was not found to be signific~nt, this hypothesis was 

retained at the stated significance level. 



CHAPTER 5 

DISCUSSION 

The finding of a nonsignificant effect for notetak

ing on immediate recall suggests that this experiment must 

be added to those of nonsupport for the encoding hypothesis. 

According to this hypothesis, notetaking, in and of itself, 

augments lecture 

transforming of 

learning 

aurally 

personally meaningful form. 

and retention through the 

received information into a 

Notetaking engages cogni ti ve 

processes involved in coding, integrating, and transforming 

lecture information (Howe, 1974). The encoding hypothesis 

as tested by an immediate recall test has received support 

from research carried on by Maqsud (1980) and Weiland and 

Kingsbury (1979). In addition, Hartley and Davies (1978) 

indicate that 17 studies affirmatively answer the basic 

encoding question: Does the process of notetaking in itself 

aid recall compared with no notetaking? The results of the 

present study are not in harmony with these positive 

findings. 

Possible explanations for the nonsignificant 

findings may be related to a number of issues: the omission 

of a review condition; use of a composite index to determine 

69 
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quality of notes for all notetakers; individual and cultural 

differences among subjects; attitudinal and motivational 

factors, and edumetric issues. A discussion of the findings 

related to the language and memory variables is also 

presented in this discussion. 

The Omission of a Review Condition 

Failure to find a significant simple effect for 

notetaking suggests that note taking without review may not 

facilitate effective English lecture encoding for either 

native or non-native speakers of English. Several 

researchers have concluded that the encoding benefit of note

taking actually accrues from having the opportunity to 

review notes and not from the mere act of notetaking itself 

(Annis & Davis, 1975; Crawford, 1924b; Freyberg, 1956). 

Encoding, in other words, may be facilitated when notes are 

reviewed, rather than when the notes are recorded (Carter & 

Van Matre, 1975). Thus, incorporating a review of notes 

condition into the present design might have tested the 

delayed effect, not just the immediate effect, of the 

encoding hypothesis. Further research into the impact of 

notetaking on native and non-native lecture attendants 

should incorporate a review condition even when the intent 

is to probe the act of note taking . Aiken, Thomas and 

Shennum (1975), for example, found that when parallel 

note takers and non-notetakers were denied review 



opportunity, parallel notetaking was 

no notetaking at all. Carter and 
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equal to or poorer than 

Va n Ma t r e (1975) a 1 so 

found that subjects who were provided opportunity to review 

their notes outperformed subjects not given the opportunity, 

even though both groups had taken notes. There appears to 

be a need to rehearse and reorganize information noted down 

rather merely 

transcribing the 

than to 

lecture 

apply the 

material in 

single 

written 

strategy of 

form. Riley 

and Dyer (1978), for example, concluded that reading and 

absence of notetaking were more instructionally effective 

than listening and notetaking. Riley and Dyer's results 

indicating nonsignificance for notetaking were attributed to 

the listeners' lack of opportunity to rev,iew. Readers could 

glance back and review material presented. Beca use of the 

linear and evaporative nature of the listening experience, 

listeners could not.' The results of the present study do 

not provide support for the contention that the mere act of 

note taking represents a more useful strategy than listening 

for affecting subsequent recall for native or non-native 

speakers. Notetaking without opportunity for review of 

notes is of questionable utility. 

The importance of a review condition surfaced in the 

research involving "good" and "poor" notetakers. Using the 

criteria of number of words and test answerabilty, Hartley 

and Marshall (1974) selected 10 "good" and 10 "poor" 
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notetakers. No significant differences on the immediate 

recall test was found between the two groups though good 

notetakers performed slightly better than poor notetakers; 

however, after a brief period for review and revision, both 

"good" and "poor" notetakers improved their scores; the 

"good" notetakers improved significantly more than did the 

"poor" notetakers. Such a finding, according to Hartley and 

Marshall, supports the contention that notes are useful for 

subsequent revision and that "good" notes are better than 

"poor" notes. Since the period set aside for revision of 

notes came directly after the immediate test of recall, and 

just preceding another test of recall, the second test in 

the Hartley and Mashall study might be considered an 

immediate test plus review. Once again, review of notes 

(and in this case revision) resulted in higher scores for 

the good notetakers. The results of the present study might 

have uncovered a similar distinction between the performance 

of "high quality," "medium quality," and "poor quality" 

notes had a period of review been permitted notetakers. 

The Quality of Notes Assessment 

The finding that notetaking terseness was corre

lated with recall performance (as evidenced by the negative 

beta weights attached to the totality score each time it 

entered the regression equation) goes counter to the 

findings of studies conducted by Hartley and Marshall (1974) 
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and Kiewra and Fletcher (1984). The index of note quality 

which equaled the total number of words taken (the totality 

score) was found to be inversely related to the test 

answerability score, the information unit count, and the 

completeness ratio for both the American and international 

student samples. Subjects who managed to (1) note down 

critical information reflected on the test, and (2) write 

down more information units in fewer words achieved high 

scores on the criterion measure. Results seem to suggest 

that efficient note takers are those who compact large 

amounts of discourse into information units; who transcribe 

content words, e. g • , names, dates, statistics, using 

abbreviations and symbols; who omit numerous structure 

words; and who pick up on information that is likely to 

appear on a quiz or exam. Test-wiseness may, in fact, be a 

component of successful notetaking, as results of this study 

suggest. Noting down the test answers and the critical 

information units in as few words as possible was related to 

test performance. A possible index of quality of notes 

might, therefore, involve calculation of the ratio between 

the test answerability score and total number of words. 

Noting down, for example, the answers to 25 items that 

appear on 

quality of 

information 

a quiz in 250 words would result in a lower 

notes score than noting down the same amount of 

in 100 words. The efficiency of notes index 
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(the number of information units divided by the total number 

of words) did not predict recall of either lecture concepts 

or details for any of the experimental groups or subgroups. 

This finding does not corroborate the results of Howe's 

(1970a) analysis that indicated a positive correlation 

between notetaking efficiency and recall (.53); however, a 

positive correlation 

achievement was not 

between notetaking efficiency 

documented in studies by Fisher 

and 

and 

Harris (1973) or by Kiewra (1984) in w·hich correlations 

ranged between .15 to -.39 and from -.10 to -.14, respec-

tively. While the notion of "efficient" notes is 

intuitively appealing, it must be recognized that the 

efficiency index, as it has been used in past research, has 

little practical meaning. Kiewra (1984), for e x am pIe, 

points out that a notetaker may only record 2 important 

points by simply recording a total of 4 words, whereas 

another student may list 30 critical points expressed in 120 

wor d s. The respective efficiency ratings of .50 and .25 are 

certainly unlikely predictors of these students' achievement 

potentials. A determination of "efficient notes" may have 

to take into account the kind of information noted down, not 

just the amount of information. 

Results of the present study indicate that indices 

of note quality did not function similarly as predictors of 

recall achievement for all notetakers. There was a 
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significant positive correlation between lecture concept 

recall and the test answerability index (the number of test 

questions answerable from the subject's notes) for all 

experimental participants (R = .51) combined, for American 

subjects (R = .35) as a group, but not for foreign students 

as a group. Test 

lecture details for 

answerability also predicted 

international and American 

recall of 

subjects 

combined, although the correlation between performance and 

the test answerability index was weak (R = .24). The index 

of information units (the ratio of information units found 

in the notes to the total number of information units 

contained in the lecture) was positively correlated with 

concept scores for international students as a group (R = 

.43), and for Arab students, in particular (R .54). 

Recall of lecture details was positively correlated with the 

information units index for international students as a 

whole (R .37), and for Latin American students, in 

particular (R .83). The completeness index (the total 

number of all possible information units contained in the 

lecture divided ~y 278 units presented in the lecture) when 

combined with the information unit count predicted recall of 

lecture details for the international students (R = .46); 

however, the completeness ratio did not appear to be a 

significant predictor for any of the subgroups of 

international students or for the American group on the 
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concept measure. It is interesting to note that no indices 

of quality were found to predict achievement on the concept 

or detail measures for students from the Far East. I t is 

likely that combining students from countries such as Japan, 

China, and Malaysia into one group worked against finding 

indices of quality that functioned similarly across these 

diverse cultural groups. Future investigations should treat 

s·ubjects from these three geographical regions as samples 

from three separate and different populations. Further 

research concerning the impact of language and culture on 

the organization and use of lecture notes is sorely needed. 

Individual and Cultural Differences 
in Notetaking Approaches 

Hartley and Davies (1978) point out that a strong 

objection to the experiments on notetaking, whether they be 

laboratory-like studies or more naturalistic ones, is the 

implicit assumption that there is an identifiable, 

consistent, unitary (perhaps universal) notetaking method. 

Notetakers are contrasted with non-note takers in traditional 

experiments. As evidenced by the present findings that 

different indices of note quality are related to achievement 

for the various ethno-cultural groups, the notion that there 

is a single, effective notetaking method that works for all 

groups of students does not find support. The results 

suggest that the utility and style of notetaking may be 
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influenced by a number of variables, such as student 

aptitudes, cognitive style, or cultural background. \Vi th 

respect to cognitive style, Frank (1984) found that 

field-dependent students performed significantly more poorly 

as a result of taking their own notes than did 

field-dependent subjects given a lecture outline. The 

reverse was found to be true for field-independent indivi

duals. It is, therefore, likely that aptitude-, cultural-, 

and even cognitive-style differences among subjects 

accounted for the nonsignificant effect of note quality on 

recall of lecture information i nt h e present study. An 

aggregate quality-of-notes score was used to divide subjects 

into high, medium, or 10\01 note-quality groupings. While an 

index of quality, such as test answerability, may connote 

high quality notes for one group of subjects, it may not for 

another. Test answerability, for example, was noted to be a 

statistically significant predictor of concept information 

recall for the American students, but not for the 

international students. Total number of words was inversely 

related to the information unit count for students from the 

Middle East, but the totality score was n0t related to the 

information unit count of students from Latin America. As a 

result, it is doubtful that a sample-wide, valid quality of 

notes index was reflected in the aggregate quality score 

used in the present study. Researchers have investigated 
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the relationship between quality notes and lecture recall 

(Nye, 1978; Norton, 1977; Locke, 1977; Fisher and Harris, 

1973, 1974a, 1974b; Hartley and Marshall, 1974; Howe, 1974); 

however, the finding that the indices of quality predicted 

recall differently for the various ethno-cu1tura1 groups 

raises important questions regarding quality of notes 

assessments: What exactly comprises "quality notes"? Are 

quality notes similar for American and international 

students, for field-independent and field-dependent students 

(Frank, 1984), for male and female notetakers (Hartley & 

Cameron, 1967)? Is one student's quantity, that student's 

quality? Are quality notes those which contain possible 

answers to test questions? Are terse notes "good" notes? 

Answers to such questions may be determined through the 

examination of student notes and should comprise a major 

focus of future notetaking research. 

Consideration of subject aptitudes, individual 

differences, ethnic or cultural background, and cognitive 

styles compound the difficulty of carrying out note taking 

research; however, consideration of such variables must be 

included in future notetaking investigation if we are to 

understand the notetaking process. Alluding to the need to 

investigate the impact of individual differences among study 

participants on lecture learning, Hartley and Davies (1978) 
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highlight the paucity of past research concerning sex, 

personality, and cultural differences. Noting that marked 

differences exis t between the 

British students, 

note taking practices 

they comment that 

of 

"no American and 

investigator, to our knowledge, has commented on the 

differences (if any) between notes taken by students in 

different cultures" (p. 214). The results of this study 

appear to indicate that cultural differences do exist among 

thos e who 

inspection 

engage in the activity of 

of participants' notes in 

notetaking. Further 

this particular study 

might have revealed (1) different styles of notetaking 

reflecting cultural influences, and (2) varying degrees of 

accuracy and completeness, perhaps related to the cultural 

background, memory aptitude, or level of language 

proficiency of the notetaking groups. With respect to note

taking accuracy, Howe and Godfrey (1977) found, for example, 

that negative statements made by the lecturer "not 

infrequently" lost their negative aspect in students' notes. 

The participants in the Howe and Godfrey study were native 

speakers in an English lecture environment. If such a 

syntactic error of transcription 

of fluent native speakers, it 

occurred in 

is quite 

the notetaking 

possible that 

transcription errors resulting from cultural differences 

between lecturer and student, or from native language 

interference, occur in the notes of non-native speakers in 
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an English lecture environment. Upon examination of student 

notes in the present study, for instance, it was discovered 

that a culture-bound reference made by the American lecturer 

concerning the formation of a "grave robbers union" was 

noted down by 85% of the American notetakers but by only 20% 

of the foreign-born notetakers (not one of whom was 

Japanese). Determining whether errors of omission or 

commission are attributable to language proficiency level, 

or to cultural background would add to the knowledge base of 

the notetaking practices and strategies of non-native 

speakers in an English lecture situation. 

Attitudinal and Motivational Factors 

When queried about their note taking practices, 25% 

of a sample of 64 University of Kiel students indicated that 

their note taking practices varied according to the lecturer, 

the relevance of the subject matter, and the "mood" they 

were in (Hartley & Davies, 1978). A subject's positive or 

negative attitude towar d notetaking, in general, also 

influences notetaking. Norton (1981) found significant 

intercorrelations between attitudes toward notetaking and 

(1) the number of words noted down, and (2) subsequent use 

of notes. Several attitudinal and motivational factors may 

have contributed to the nonsignificant findings for note

taking in the present study. A perceived lack of content 

and task meaningfulness, and the simplicity of lecture 
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information may have attenuated the actual effects of note-

taking on information recall. Ladas (1980) points out that 

if the lecture material is so lacking in difficulty that all 

students have the aptitude to master it completely without 

the help of any treatment, such as notetaking (e.g., "Dick 

and Jane" stories for college freshmen), then no treatment 

effect will be discerned. This "Dick and Jane" phenomenon 

may have occurred in this experiment, particularly for 

American students, 

determine the level 

lecture material, and 

since 

of 

(2 ) 

(1) no attempt was made to 

difficulty (or easiness) of the 

the lecture was selected from a 

series of videotaped lectures designed to give notetaking 

training to preuniversity foreign students. Care should be 

exercised in future research using American and 

international student samples that the lecture material is 

of a sufficient level of sophistication and interest that it 

would challenge both groups of college students to process 

the information. 

Meaningfulness of the task may also have been a 

factor in obtaining a nonsignificant notetaking effect. In 

a doctoral study conducted by Ganske (1981), the perceived 

importance of the content of the lecture exerted a dominat

ing influence on the quantity of notes taken and was found 

to account for observed variations in notetaking behavior 

from lecture to lecture. Participants in the present study 
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received no extra credit for participating in the research, 

and their performance on the recall test had no effect on 

their course grade. As a result, subjects in the present 

study may not have perceived the experimental task as 

important to their needs, concerns, or interests. In 

addition, they may not have actively engaged in processing 

the lecture material, or in the notetaking task, with 

enthusiasm and comm~tment. Ladas (1980) points out the 

importance of experimenter awareness of any major 

noncompliance with directions. Stating that subjects who do 

not follow the treatment directions cannot exhibit a 

difference due to treatment, Ladas reasons that unless 

ensure student explicit controls are implemented to 

compliance or to eliminate data obtained from nonsubjects 

for statistical calculations, 

significant results should not 

the failure 

be used 

to 

to 

obtain 

obviate 

significant results obtained by studies supporting the 

efficacy of notetaking. While 15 noncomplying subjects were 

eliminated from the study, it is possible that additional 

subjects did not attend to the experimental task as they 

would have, had they received credit for participating in 

the experiment or had their course grade been affected by 

the results of the exam covering the lecture information. 

An examination-based course had, for example, a steering 
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effect on the amount and quality of notes taken in the study 

conducted by Ganske in 1978 (Ganske, 1981). 

Another possible source of the nonsignificant note

taking findings in the present experiment concerns the 

experimental procedures. 

5l.8 seconds in length, 

minutes in length. In 

The lecture was only 22 minutes, 

ra t her than the us ua 1 40 to 50 

addition, it was presented via 

videotape and covered a topic totally unrelated to the 

curriculum of 

was measured 

the participants' classes. Finally, recall 

following the immediately, rather than 

customary lapse of time. These differences between the 

experimental situation and the typical lecture setting, as 

F ish era n d H a r r i s (1974 b) con ten d, rna y a c co un tin par t for 

nonsignificant findings for the utility of notetaking using 

experimental procedures. Although a conscious effort was 

made to study the notetaking process by controlling the 

effect of extraneous variables (e.g., the ideosyncratic 

mannerisms of individual lecturers and course-specific or 

culture-bound content) by using a videotaped presentation of 

a universally familiar topic, it may also have restricted 

the generalizability of the findings to a naturalistic 

teaching-learning situation and might have vitiated the 

actual effect of lecture notetaking. A more promising 

avenue of notetaking 

research designs, such 

research 

as those 

may 

used 

involve ecological 

by Locke in 1977, 
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Ganske in 1978 (Ganske, 1981), and Norton in 1981, in which 

naturalistic classroom settings provide subjects with valid 

reasons for taking notes on lecture content. It is somewhat 

doubtful that the true effect of lecture note taking could be 

determined in the one-shot experimental design used in the 

present study. 

Edumetric Issues 

Carver (in Ladas, 1980a) claims that the ideal test 

for purposes of research about learning measures progress 

within-individual gains. Ladas further points out that 

edumetric tests are designed to elicit maximum treatment 

differences and are maximally sensitive to the results of 

instruction or, in this case, treatment. They are refined 

instruments which have been subjected to item analysis to 

identify and eliminate nonfunctional items with extreme 

difficulty or low item discrimination indices. An item 

analysis was conducted during a pi lot testing of the 

instrument used in the present study, indicating a low 

reliability coe£ficient for the notetaking subjects (KR-20 = 

.31); however, since the data were collected on only 16 

subjects, and the overall reliability was .71, it was 

decided not to eliminate any of the items (Table 5). The 

reliability indices also proved low for subgroups in the 

present study. For American notetakers, the KR-20 index for 

detail items equaled only .37 while for concept items, it 
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equaled .63 for native speaker subjects who adopted a 

listening only strategy. It is possible that the 

nonsignificant effect of note taking resulted from the use of 

a less reliable instrument, one which was not capable of 

eliciting maximally reliable treatment differences between 

groups or among subjects. Ladas (1980a) stresses that 

unless criterion measures used in a study reflect sound 

edumetric properties, the nonsignificant findings should not 

be used to obviate the positive findings regarding the 

encoding effect of the act of notetaking. Interpretation of 

the nonsignificant finding for note taking in the present 

study should, therefore, take into account the low 

reliability of the 30-item criterion measure used with the 

notetakers. 

The Findings Related to Language 
and Memory Factors 

While the results fail to support the notion that 

the mere act of notetaking augments cognitive encoding of 

aurally received information, they highlight the role that 

subject aptitudes and cultural backgrounds play in the 

processing of lecture material. According to Walberg (cited 

in Ganske, 1981), aptitude variables account for a fairly 

large proportion of experimental variance--approximately 40% 

to 60%. The results of this study suggest that subject 

aptitudes, such as language fluency and short-term memory, 
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have an effect on lecture recall, and may be of sufficient 

importance that they vitiate the effect of notetaking for 

the immediate recall of information. Examining Berliner's 

(1969, 1971, 1972) results concerning the strong positive 

correlation between memory and recall performance in the 

note taking condition, Weener (1974) suggests that all future 

studies on the effects of notetaking should include an 

analysis of the interactive effects of memory. While the 

present study did not uncover an aptitude treatment 

interaction (ATI) for the memory and note taking variables, a 

strong main effect for memory did present itself and 

suggests the differential effects of high and low degrees of 

short-term memory ability on lecture recall. The findings 

related to the effect of memory seem to substantiate the 

important role memory plays in the processing of lecture 

information and highlight the need for further study of the 

relationship between short-term memory and lecture learning. 

Investigation of the role memory plays in the processing of 

spoken discourse might suggest, perhaps, that study skills 

programs given to entering college freshmen should include 

memory, and not just notetaking, training. 

Additional investigation of memory for spoken 

discourse may provide suggestions for lecturers and students 

to follow concerning the dissemination and retention of 

spoken aca demic discou rse . Bower (cited in Ladas, 1980b) 
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presents evidence that when students create their own 

mnemonics, they can remember up to four times better. 

Conscious, deliberate coding, either by structuring or 

mnemonic imaging, has considerable potential for process

ing information so that it can be retrieved for use at a 

la ter date. 

Mishra et a1. (1985) notes that use of mnemonic 

strategies, such as rehearsal, augments memory performance. 

This suggests that lecturers should eschew the 50-minute, 

nonstop lecture in favor of spaced segments that allow 

students time to rehearse and consolidate information 

presented. Although Di Vesta and Gray (l972b) found that 

consolidation intervals had no effect on recall, they 

suggest that a possible reason for failure of the manipu

lation of listening recall intervals into 5-, 15-, and 

3D-minute segments may have been caused by allowing subjects 

an opportunity mentally to review material or to go over 

notes taken. This opportunity to review may have mitigated 

the detrimental effect of the massed practice for passages 

that were 15- and 3D-minutes in length. Had subjects been 

prevented from reviewing (i.e., rehearsing) after lecture 

presentation, the effect for listening-recall intervals may 

have been significant in the Di Vesta and Gray research. 

Further investigation of spaced- versus massed-lecture, and 

the use of effective mnemonic strategies, is called for. 
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It should be noted that the finding of the present 

study concerning the impact of English language fluency on 

recall performance seems to suggest that non-native speakers 

are at a distinct disadvantage in an English-speaking 

lecture environment. Although there is some data to support 

the strength of relationship between language and cognition 

as articulated in the linguistic Weltanschaung hypothesis of 

Benjamin Whorf and the writings of Edward Sapir (Berry and 

Dasen, 1974), caution should be exercised in interpreting 

the language finding of the present study as reflecting 

cognitive deficiency for international students in American 

lecture halls. Investigators have documented the importance 

of item recognition efficiency within information processing 

research. Magiste (cited in Mishra et a!., 1985) compared 

German-speaking monolinguals and German-Swedish-speaking 

bilinguals. The monolinguals were faster at naming a series 

of 75 pictures of stimulus objects and had significantly 

longer digit spans. Magiste concluded that cognitive 

competition among the languages not only interfered with 

automaticity of concept identification for bilinguals but 

also affected memory span. The finding that native speaker 

subjects recalled significantly more of the concept and 

detail information presented in the lecture, may be viewed 

as supporting the notion that cognitive competition among 

languages interferes with academic discourse processing for 
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non-native speakers of English. Administrators should be 

aware that international students \vould benefit from 

additional English language instruction even though these 

foreign st'udents have achieved a score greater than 450 on 

the Test of English as a Foreign Language (TOEFL), the 

minimum score required for applicants who have taken 

intensive English training at the University of Arizona. 

Findings of this' study also suggest that learning 

and recalling lecture information involves far more than 

just notetaking ability; it involves memory, language profi

ciency, test-wiseness, and perhaps even one's linguistic 

Weltanschaung, as somewhat evidenced by the correlation 

between the various indices of note quality and performance 

for the different cultural groups. A scrutiny of student 

notes may provide a vehicle for assessing the Whorfian 

effect of linguistic relativity on the processing of spoken 

academic discourse by American and international students 

sitting together in the same lecture hall. An intriguing 

avenue of cross-cultural research may involve the 

investigation of the overt expression (notes) of a covert 

activity (listener information processing). Researchers 

have traditionally investigated the process and product 

function of notetaking and the relative contribution of each 

to the processing of lecture information. This avenue of 

notetaking research is myopic. Investigation of the process 
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of notetaking should include analysis of the interactive 

effect of note taking and cognitive style, language ability, 

personality, memory aptitude, use of mnemonic strategies, 

and even ethno-cultural affiliation. Until we begin 

examining lecture notetaking by including a wide range of 

student attributes related to the notetaking process, we 

will r~main, as Ganske (1981) contends, far from developing 

a functional theory of lecture information processing or 

student notetaking, perhaps "the philosopher's stone of 

educational research" (p. 157). 
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LECTURE SCRIPT 

The Pyramids: Houses of Eternity 

Total # of words spoken: 2,672 
Lecture Time: 22 minutes, 51.8 seconds 
Delivery Rate: 118 words per minute 

Today we're going to be talking about the Egyptian 

pyramids, Houses of Eternity. I'm going to attempt to trace 

the evolution and development of the pyramid structure, and 

I will attempt to show the human and religious significance 

of these gigantic monuments to mankind's search for 

immortality. Most people in the world today know about 

these remarkable and puzzling monuments in Egypt, the 

pyramids of Ancient Egypt. Almost nothing remains of the 

once great cities of the kings of Egypt, known as the 

pharaohs the pharaohs, the Kings of Egypt, but the 

pyramids do remain today. Time and weather has been rather 

hard on the Ancient Egyptian cities and town, but there are 

several temples and pyramids which have survived, and even 

in the ruins of these pyramids, we can get an idea of the 

true magnificence of the Ancient Egyptian civilization. 

This ci vi 1 i zat ion 1aste d for more than 3,000 years. 

Remember, Ancient Egypt when we talk about Ancient 

Egypt, we're talking about 30 dynasties. Now, a dynasty . 

30 consecutive dynasties A dynasty is uhh something 

like a series of kings or queens from one royal family. A 
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dynasty is a series of kings and queens from one royal 

family--uhh something like the uhh Romanovs in Europe, or 

the Ming Dynasty of China, or perhaps the Al Sauds of Saudi 

Arabia. And uh when we talk about Ancient Egypt, we're 

talking about more err approximately 30 consecutive 

dynasties, so a tremendous length of time. 

As most people know the pyramids were designed as 

tombs or burial places for the uh Ancient Egyptian kings and 

their families. Uh, the Ancient Egyptians passionately 

believed in life after death. They believed in an 

afterlife. In fact, their entire culture revolved around 

this this belief. The kings and queens of Egypt often spent 

entire lifetimes preparing for this uh this afterlife. Umm. 

This they did by collecting possessions. Or uh we might 

call them grave goods. They built tombs, and so forth just 

to prepare for this this after life. The Egyptians, 

the Ancient Egyptians, believed that your afterlife was only 

assured, was only certain, if uh your body could be 

preserved after death if it could be preserved from 

decay or destruction • then your your afterlife would be 

assured. So when a person died, uh the uh person made sure 

that his body or his corpse was embalmed or preserved or 

mummified. Now they did this by drying the corpse 

out--taking the moisture out of it as much as possible--and 

wrapping it in some kind of linen to preserve it from decay. 
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Then the mummy was hidden. The wrapped corpse was hidden 

uhh so that it could no be found easily. This seems to be a 

rather strange idea to us today that we had to 

that that the body needed to be preserved so so elaborately 

after death, but the Egyptians truly believed that if the 

mummy this preserved body was destroyed, then 

the soul would be destroyed. And if the mummy was 

preserved, then the soul would be immortal. Ok. So if j f 

. then the the body the mummy could be preserved 

soul would be assured of immortality. If the mummy was 

destroyed, the soul would die. Umm. The Ancient Egyptians 

also had a . Uuh . a related belief. They believed 

that you could take your earthly possessions with you after 

death to the next world. Umm. Kind of interestingly, it's 

opposite to what uh the western rather popular western 

saying is today: You can't take it with you. We quite 

often say that. After death you can't take it with you. 

The Egyptians believed the opposite--that you could take 

your your earthly possessions your goods your 

wealth your clothing, and so on, after you died. So 

uh they provided the dead person then with food, clothing uh 

even furniture uh weapons, and perhaps even servants. It 

was not unusual for the pharaoh's servants to be killed 

after the pharaoh died so that they could serve him in the 

afterlife. So the pharaoh wanted to have their un their 
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bodies and their possessions hidden to preserve and protect 

them from grave robbej:s, people who would come in and try 

and steal the the treasures and the wealth from the graves. 

Before they died, the pharaohs then built special tombs to 

hide their bodies and their treasures. Uh In the early 

years of the Ancient Egyptian Civilization, tombs were the 

pyramids; they were vast burial chambers which were built to 

fool grave robbers; however, uh the grave robbers were uh, 

very very resourceful--they were very very smart and they 

were usually able to outwit or to overcome even the most 

powerful and most careful of pharaohs--the careful prepara

tions that they had made after death, and they broke into 

the pyramids and the tombs and stole the gold and the 

treasure that they found there. 

and desecrated the mummies--the 

Some of them even destroyed 

mummified bodies that they 

found. Of course, the grave robbers were not interested in 

any kind of uh robbery uh of uh the grave of a poor person. 

That that was of no interest to them. There was no 

treasure, no wealth to be had. They were only only 

interested in the the wealthy, the pharaohs, the 

nobles, and so on. Another interesting fact is that these . 

. these grave robbers were even so resourceful so uh smart 

they banded together in a grave robbers' union--if you can 

imagine such a situation where you have a union of grave 

robbers like a union of laborers. So a rather interesting 
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fact was that the grave robbers did succeed in many many 

cases--in most cases--in finding these tombs and in uh 

robbing them. 

I'd like to talk a little bit about the actual 

construction of the pyramids now. Actually in the First and 

Second Dynasties uh of the Ancient Egyptian Civilization the 

kings and nobles began to construct a tomb uh, and the tomb 

had the form which \.,re now call "the mastaba." Let me wri te 

that. "Mastaba." This was the form, the first form of the 

tombs of the ancient uh kings of Egypt. And uh the First 

and Second Dynasties, by the way, lasted from approximately 

31 to 2665 B.C.--when this actual tomb construction began. 

First and Second Dynasties. From about 31 to 2665 B.C. 

Mastaba, by the way, comes from the Arabic word meaning 

"bench" or "long seat." And it describes the form of the 

tomb. The mastaba tomb looked like a low, flat-topped 

seat--a low, flat-topped rectangle. Uh It looked something 

1 i Ie e abe n c h 0 r ash 0 e box. The pointed pyramid then which 

developed later was really nothing more than an up upward 

extension of this . of this mastaba idea. So you had a 

low, flat, bench-shaped uh form. And then later, the 

pyramid developed from this upward to what we really know 

today as the pyramid. It was an upward extension of this 

bench or mastaba idea. 
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The first "typical" pyramid or the first pyramid 

that we know--that we would recognize as what uh we call 

today a pyramid--actually was constructed in the Third 

Dynasty--the Third Dynasty. Now this Third Dynasty uh 

covered the years of 2664 to 2615 B.C. 11m giving you all 

these numbers just so you can generally orient yourselves to 

what time-period 11m talking about. The the first 

pyramid that we know. . the first typical pyramid that we 

know of . was bui 1 t for uh a king ca lIe d Zoser in 2650 

B.C. King Zoser (Z-o-s-e-r). And it was built uh around 

the year 2650 B.C.--or completed around that date. It was 

built by an architect we also know the name of. A man by 

the name of Imhotep. Imhotep was the architect that 

completed this first typical pyramid. Now the first pyramid 

of Zoser this 

series of giant steps 

others of its type, 

Pyramid. The Step 

. this ancient pyramid was really a 

or stairs. And so uh along with the 

it is quite often called the Step 

Pyramid. It was simply, as we said 

before, as we showed before, a series or pile of mastaba 

tombs, each higher step or mastaba somewhat smaller than the 

one before. The Step Pyramid of Zoser differed from later 

pyramids in that it was never covered with a smooth stone on 

the outside. It never had a smooth covering to give it a . 

a smooth appearance. So this was uh really the 

beginning of what we know as uh the pyramid form. 
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Somewhat later . . somewhat later in uh the Fourth 

Dynasty, the most famous pyramids of Ancient Egypt were 

built. And we're speaking now about the 3 Great Pyramids of 

Giza. These belong to the Fourth Dynasty the Fourth 

Dynasty. And the Fourth Dynasty covered the years roughly 

again from 2 2614 B.C. to 2502 B.C. Uh these 

pyramids, the Great Pyramids, are located at the town of 

Giza which is on the \\lest bank of the Nile River outside 

Cairo, uh the Egyptian capital city. Sometimes they are 

called the Pyramids of Giza, this tO\\ln which is located just 

outside Cairo, the capital city, on the west bank of the 

Nile. The largest of these pyramids, of course, was the 

Great Pyramid. And it was built for King Khufu. Spelled 

K-h-u-f-u. Uh the Greeks called uh Khufu uh Cheops. 

Spelled C-h-o-p-s [sic). Umrn. A rather remarkable 

structure, to be sure. It was estimated that 2,300,000 lime

stone blocks were used in the construction of this pyramid. 

2,300,000 limestone blocks used in its construction. uh It 

averaged Each of these 

weight of 2,500 kilograms 

average, for these limestone 

limestone blocks averaged a 

. 2,500,000 kilograms, on the 

blocks, the largest of which 

weighed 15,000 kilograms. Now this is a very very large 

structure. The base of the pyramid, this Great Pyramid of 

Cheops, covers 5.3 hectares of land--5.3 hectares of land at 
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football fields. 
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Uh This is enough to hold 10 

There's an in teresting stor y that uh the Emperor, 

the Conqueror, Napoleon. 

sa t in the sha dow of the 

. when he was 

Great Pyramid, 

in Egy pt . he 

and he calculated 

that the stone mass contained in the pyramid was enough to 

build a wall around the entire country of France, and that 

wall would be approximately 3 meters high and 0.3 meters 

thick. Let me repeat that. That's a rather interesting 

story. Napoleon calculated the mass of the pyramid, and he 

said that there was enough stone in the pyramid to construct 

a wall 3 meters high and 0.3 meters thick around the entire 

country of France. In terms of height, the pyramid, the 

Great Pyramid of Cheops, was 147 meters high originally. 

That was its original height. Today its 10 err, the 

top 10 meters are missing. The original height of this 

Pyramid was 147 meters. The top meters today, however, are 

missing. The entire outer limestone covering of this 

pyramid has been stripped away. It seems as though uh later 

uh kings and conquerors, builders, found it very convenient 

to take away this outer layer of stone for material. And 

they used it to to build with, so they stripped away 

the outer covering. 

This Great Pyramid of Khufu or Cheops is considered 

one of the wonders of ancient architecture. The the 
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thing that occurs to us is how were the Egyptians able . 

the Ancient Egyptians able to manage to construct such a 

wonder uh when they only really had a knowledge of basic 

mathematics. They . they had no machinery. They had no 

uh, for example, no cranes, or bulldozers, or heavy 

earth-moving equipment. They had no iron tools which are 

very hard and. . and good for stone cutting. Copper is a 

rather soft metal so uh the question arises: how did they 

manage to do this? Well, somehow they did manage, and umm . 

There also have been estimates uh . The Ancient 

Greek historian Herodotus. Herodotus. Spelled that 

wrong--with an "0." The Ancient Greek historian Herodotus 

said that it took 400,000 men twenty years to build this 

Great Pyramid. 400,000 men twenty years to build this Great 

Pyramid. Now modern archaeologists doubt these statistics. 

They say that's uh an overestimation, but uh accurate 

statistics are not possi ble, of course. They modern 

archaeologists feel that probably at least 100,000 men 

worked to build any single pyramid. Most of these workers, 

archaeologists feel, were slaves. And they worked on the 

tombs in times of flooding. When the Nile River would flood 

over its banks and cover the fields, it made farming 

impossible, but it made the movement of these massive stones 

much easier to the site of the pyramid. 



101 

Somewhat later in the uh period the Fourth Dynasty 

the second and third Great Pyramids of Giza were built by 

Khufu's successors. The second one we can mention is· the 

tomb of Khafre, the tomb of Khafre which is the second Great 

Pyramid. It was originally 3 meters lower than the Great 

Pyramid, the first pyramid we talked about, but today it's 

only 0.8 meters lower. It was originally 3 meters lower, 

but today it's only 0.8 meters lower. It's present height 

is 136.2 meters. 136.2 meters. The third pyramid we know 

today as the Pyramid of Menkaure. You spell it like this. 

M-e-n-k-a-u-r-e. And that pyramid occupies only half of the 

area occupied by the Great Pyramid. It's only 62.5 meters 

high. So these three pyramids then make up the group of the 

Great Pyramids of Giza. None of the later pyramids built in 

the next 13 or 14 centuries were nearly as large or as 

magnificent 

construction 

as the Pyramids of 

continued up to the 

Giza. Uh. Pyramid 

12th and uh the 11th and 

12th Dynasties. We had pyramid construction continuing up 

to the 11th and 12th Dynasties--up to the year approximately 

1786 B.C. It became clear to the pharaohs and nobles that 

the uh uh pyramid method of tomb construction or burial 

offered no protection for the royal corpses. In other 

words, they knew or they finally realized that by building 

these pyramids, they were not assuring themselves that uh 

their tombs would not be robbed later. Of course, the 
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pyramids were impressive and lasting monuments, but they 

were too visible. They could see them too easily, 

obviously. And they invited grave robbers to . to break 

in and steal things. Eventually one pharaoh, uh King 

Thutmose I, (You spell that . ) decided to llh sacrifice 

publicity, you might say, for safety and uh in his construc

tion of his house of eternity. Instead of uh building a 

pyramid or having a pyramid built, Thutmose had a tomb dug 

out of the rock uh in a valley that was far from the Nile 

and Cairo. The spot he chose was some 11 kilometers from 

the River on its west bank. This area has become known as 

the Valley of the 

Thutmose's example 

area. Eventually, 

Kings. Many of the pharaohs followed 

and had their tombs constructed in this 

they abandoned the aboveground pyramid 

structure in favor of underground hiding places for their 

. for their precious royal bones, you might say. And yet, 

it's ironic that even though they took all of these uh they 

made all of these efforts to move their uh tombs away from 

Cairo end ,yay from the River, away from the pyramids, that 

the persistent grave robbers were still able to find them 

and to rob them. So they did not uh escape the rather 

persistent efforts of these uh, you might say, sneaky grave 

robbers. They really wanted to get in and take the 

the gold uh and the . the treasure. 
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We'll end our discussion today with a uh comment. 

When the Ancient Greeks saw the pyramids, the Great 

Pyramids, the 

Greeks called 

pyramids were already 2, 000 years old. The 

them one of the Seven Honders of the World. 

Uh Clearly , almost nothing remains of the other Wonders of 

the World today. Uh Things such as the Hanging Gardens of 

Babylon, or the Temple of Diana,· and so forth. But the 

three mighly Pyramids of Giza, as well as 32 other recogniz

able pyramids, still stand. These pyramids, indeed, are 

monuments to a great and ancient civilization, and to man's 

endless search for eternal recognition and eternal life. 

That's the end of our lecture series with this lecture. 
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INFORMATION RECALL TEST 

Directions 

For each of the following items, select the correct 

answer from among the four choices presented. Place the 

answer in the appropriate box on the separate answer sheet 

provided. 

1. The pyramid ruins demonstrate the 

(a) universality of dynasties. 
(b) number of Egypt's dynasties. 
(c) Egyptian's belief in embalming. 
(d) magnificence of Ancient Egypt's civilization. 

2. The Egyptians attempted to assure their afterlife by 

(a) collecting "grave goods." 
(b) constructing the pyramids. 
(c) preserving their bodies from decay. 
(d) killing their slaves to serve them in the afterlife. 

3. The pharaohs wanted to have their remains preserved so 
that 

(a) eternal life would be theirs. 
(b) their souls would go to heaven. 
(c) their fame and glory would last forever. 
(d) the grave robbers would not destroy their remains. 

4. Which of the following statements is true? 

(a) Most of the pharaohs outsmarted the grave robbers. 
(b) The grave robbers would not destroy a pharaoh's 

mummy. 
(c) The pharaohs wanted the grave robbers to find their 

mummies. 
(d) The grave robbers banded together to break into the 

pyramids. 



5. The Ancient Egyptians seemed to be preoccupied with 

(a) architecture and construction. 
(b) eternal salvation. 
(c) money and riches 
(d) family life. 
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6; The lecturer mentioned the grave robbers' union to high
light the fact that the thieves were 

7. 

(a) highly organized. 
(b) paid union wages by their leaders. 
(c) successful in their grave robbing attempts. 
(d) paid by the pharaohs to construct their tombs. 

The First and Second Dynasties laste d from 

(a) 3000 to 2550 B.C. 
(b) 3100 to 2665 B.C. 
(c) 3200 to 2200 B.C. 
(d) 3600 to 2600 B.C. 

8. During the First Dynasty the pharaoh's mummy was housed 
in the/a 

9. 

(a) Valley of the Kings 
( b) Great Pyramid 
(c) step pyramid 
(d) mastaba 

The mastaba evolved into 

(a) sphinx. 
(b) Great Pyramid. 
(c) pointed pyramid. 
(d) pyramid of Khafre. 

tomb 

the 

10. The Step Pyramid was constructed for 

(a) Imhotep. 
(b) Khufu. 
(c) Thutmose. 
(d) Zoser. 
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12. 

The first "typical" py rami d , 
during which dynasty? 

During the 

(a) First 
(b) Second 
(c) Third 
(d) Fourth 

The Third Dynasty 

(a) 2500's B.C. 
(b) 2600's B.C. 
(c) 2700's B.C. 
(d) 2800's B.C. 

occurred in 
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Zoser's py rami d, was built 

the 

13. A major difference between the Step Pyramid and the 
later pyramids is that the Step Pyramid 

(a) 
( b) 
( c) 
(d) 

14. How 
were 

(a) 
(b) 
(c) 
( d) 

15. How 
the 

(a) 
( b) 
(c) 
(d) 

16. How 
the 

(a) 
( b) 
(c) 
(d) 

did 
was 
was 
was 

not have a smooth surface. 
not designed by an Egyptian architect. 
taller than the later pyramid structures. 
not used as a burial chamber for a pharaoh. 

many 
used 

blocks of limestone have historians estimated 
to build the Great Pyramid of Giza? 

2,300,000 
2,500,000 
3,200,000 
5,200,000 

many kilograms did the average limestone block in 
Great Pyramid weigh? 

2,500 
5,000 

10,500 
15,000 

many kilograms did the largest limestone block in 
Great Pyramid weigh? 

10,000 
15,000 
20,000 
25,000 



17. The base of the Great Pyramid covers an area of 

(a) 3.5 acres. 
(b) 3.5 hectares. 
(c) 5.3 acres. 
(d) 5.3 hectares. 
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18. How many meters high 
originally? 

was the Pyrami d of Cheops 

(a) 107 
(b) 127 
( c) 137 
(d) 147 

19. The lecturer's story 
shadow of the pyramid 
that 

about Napoleon sitting in the 
was used to illustrate the point 

(a) Napoleon was a fine mathematician. 
(b) the pyramids were enormous structures. 
(c) the French conquered Egypt in the 19th century. 
(d) the pyramids were ancient when Napoleon saw them. 

20. Today how many meters high is the pyramid of Khafre? 

(a) 62.5 
( b) 136.2 
(c) 147.8 
(d) 157.2 

21. It was difficult for the Egyptians to construct the 
pyramids because of the unavailability of 

(a) modern technology. 
(b) well-trained architects. 
(c) enough food to feed the slaves. 
(d) the money to spend on pyramid construction. 

22. The pyramid stones were transported to the construction 
site 

(a) in the Fall. 
(b) in the Springtime. 
(c) after the pharaoh died. 
(d) when the Nile River was flooding. 
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23. Of the three pyramids of Giza, which is the lowest in 
height? 

(a) Cheops 
(b) Kha fre 
(c) Khufu 
(d) Menkaure 

24. The Greek historian Herodotus estimated that the number 
of workers involved in constructing a pyramid was 

(a) 100,000. 
(b) 200,000. 
(c) 300,000. 
(d) 400,000. 

25. It is impossible to determine how long it took to 
construct The Great Pyramid since 

(a) no modern machinery was used to build it. 
(b) slaves worked on the pyramid construction. 
(c) the chief architect died before completion of the 

work. 
(d) no written records about the construction have been 

found. 

26. The first pharaoh to build a tomb in the Valley of the 
Kings was 

(a) Cheops. 
(b) Khafre. 
(c) Mankaure. 
(d) Thutmose I. 

27. It can be said that the Valley of the Kings 

(a) was close to both the Nile River and Cairo. 
(b) offered complete protection from grave robbers. 
(c) was too difficult for the grave robbers to find. 
(d) provided no greater safety for the pharaohs than 

the py~amids did. 

28. In Ancient Egypt above-ground pyramid building continued 
until 

(a) 3134 B. C . 
(b) 1876 B.C. 
(c) 1786 B.C. 
(d) 1234 B.C. 
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29. After hundreds of years of pyramid construction, it 
became clear to the pharaohs of Egypt that 

(a) using slave labor was inefficient. 
(b) digging underground tombs was cheaper. 
(c) the grave robbers could be outsmarted by the 

pharaohs. 
(d) the pyramid method of burial did not protect their 

mummies. 

30. The lecturer made reference to the Six Wonders of the 
World to emphasize the pyramid's 

(a) age. 
(b) world fame. 
(c) eternal beauty. 
(d) solid construction. 
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