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Abstract—Academic writing skills are expected to acquire logical thinking
and to lead to effective learning. The summarised handout is an academic writ-
ing activity. To promote the creation of suitable handouts for learners, a guide-
line of the preparation procedure was developed in a previous study. In this
study. The validity of the procedure is evaluated experimentally. First, the fac-
tors useful for assessing handouts were confirmed through a handout generation
and evaluation experiment. When the guideline instructions were given before
handout creation session, factor scores increased in comparison to the condition
when instruction was not given. The effectiveness of instruction was investigat-
ed by assessing the handouts generated using the guideline items. In the results,
two factors were extracted: "Format" and "Content". The instructions promoted
the contribution of the "Content" factor regarding the degree of usefulness of
the handout. The contributions of handout content instructions were then evalu-
ated lexically using morphological analysis. The instructions encouraged taking
concise notes from handouts, and the total number of morphemes and nouns
subjects wrote down decreased, though the number of adjectives increased
slightly. Accordingly, the effectiveness of instructions for generating handouts
was evaluated.
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1 Introduction

Handouts are brief summaries, used to present ideas or topics, which have been
produced by a presenter in advance, and these help the audience to understand the
contents of the presentation [1]. During educational activity, such as conventional
lectures, handouts play a major role as teaching materials, as they are hard copies of
the slides presented, and promotes student's note taking activities [2, 3].

Therefore, the creation and usage of handouts is an important skill for enriching the
transfer of information, and this skill is often developed as a part of academic writing
skill development, for writing reports, taking notes, etc. Specific procedures and
guidelines are required, as the technique may be different in regards to its function.
Adachi et al. [4] focused on handout writing, such as the production and assessment
of handouts as tools for communication. One result of their experiment has been the
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proposal of guidelines for the generation of better handouts. This procedure contrib-
utes positively to creating a subjective impression, though it is based on the results of
the experiment. As even note-taking skills can be improved following a short period
of instruction [5], instruction such as providing guidelines for handout writing may
improve student's ability to summarise handouts. The effectiveness of providing
guidelines should be examined experimentally.

This paper examines the effectiveness of providing a set of 9 principles as a guide-
line to be used while generating handouts from documents. The expected effective-
ness of this was confirmed.

The following topics are also addressed in this paper:

* The improvement of the assessment of subjective impressions of handouts with
instruction given are measured using responses from questionnaires answered by
reviewers.

* The factors are extracted from instructions, and the effectiveness of instructions on
the improvement of handouts is measured.

* The effectiveness of contents in handouts is evaluated using lexical analysis.

* To evaluate the performance of handout generation and assessment of handouts, a
series of summarising experiments was conducted.

To determine these points, handout generation and assessment experiments were
conducted.

2 Related works

Student's writing skills are often discussed as a part of a basic learning skill set for
college and university students. In particular, most Japanese universities emphasise
the learning of writing skills, because this ability promotes student's active learning
abilities through the use of critical thinking skills. The assurance of quality in higher
education has become a frequently discussed topic in many countries, and robust
academic skills are commonly required and evaluated to confirm the level of ability
[6]. In actual practice, many universities develop educational programs with common
interdisciplinary learning activities [7, 8, 9].

However, academic writing skills are considered to be a part of student's academic
literacy [10, 11]. Some skills are promoted, such as text abstraction [12] and note
taking [13, 14, 15, 16]. The impact of note-taking activity has been discussed as being
empirical evidence of learning effectiveness [17, 18, 5]. Partial notes provide some
information toward the creation of complete notes, and the effectiveness of partial
note taking is also discussed [2, 3].

Handouts are presented materials, and most students record additional information
on them. In a sense, the function of handouts is similar to partial notes. Therefore, the
presentation of handouts is an important factor for learning. Sadoski et al. proposed a
list of factors [19]. In addition, annotation factors and strategies were also proposed
[20]. In regards to these studies, there are two phases to handout usage, namely
handout preparation and handout assessment. Results from the experiments by Adachi
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et al. [4] show the relationships between factor scores of handouts assessment and the
degree of their usefulness. In addition, the relationships between scores of usefulness
and qualitative data, which consisted of reviewer's comments and lexical analysis of
annotations added to the handouts, was analysed.

The following principles were summarised as training points for the generation of
handouts [4].

. Make headings

. Choose information, be concise, and produce a well spaced layout
. Use arrow lines and symbols

. Consider the logic of contents

. Make a conclusion

. Use itemising

. Highlight important points

. Write comprehensively

. Give a title for the contents

O 00 1 O\ L b W IN —

The effectiveness and the features of instructions were not examined, however.
These questions are the motivation for this study.

3 Method

3.1 Experimental procedure

Participants were 10 university students, who were well experienced with summa-
rising texts and learning things using handouts such as textual summaries.

Ten documents were provided to participants as target materials, with each text
containing over 2,000 Japanese, Kanji or Hiragana characters (2033 - 2385 charac-
ters). The contents were two categories with 5 topics on health, science, earth issues,
the economy or psychology, for a total of 10 topics. These documents were provided
randomly to participants. The experimental task was to produce a handout as a 2 page
A4 paper summary of the document in 20 minutes. The participants were encouraged
to do their best making handouts as comprehensive as possible and easy to under-
stand.

For the first 5 documents, the task was performed without any instruction given.
After that, the 9 principles of handout preparation were given to participants by the
experimenter. Thereafter, handouts which were produced followed two conditions.

* Condition 1 (instruction not given): Participants freely created 50 handouts.
* Condition 2 (instruction given): Participants were given a procedure for creating 50
handouts using the 9 principles.
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3.2 Impression and content assessment

Three subjects joined as handout assessors to independently evaluate all handouts
produced using the following criteria [4].

1. Impressions of the handouts. Every handout is evaluated with question items which
are indicated in Table 1 and use a 5-point semantic differential scale.

2. Impressions of contents of the handouts. Question items are indicated in Table 2,
and use a 5-point Likert scale.

3. The degree of usefulness of the handouts is evaluated using a 10-point scale. The
usefulness rating is to promote understanding or the necessity of listening to the
presentation. 5 points are assigned if the evaluation is neutral.

3.3 Requirements assessment

Three subjects independently evaluated the degree of reflection upon instruction
which followed the 9 principles using a 5-point scale, 5: Presented sufficiently or 1:
Not presented at all.

The overall impression of all handouts was also evaluated. In total, 300 responses
were gathered.

4 Results

4.1 Assessment of handouts

Impressions of handouts were assessed using factor scores which were extracted
from the responses to question items [4].

Two sets of responses from the questionnaires were analysed using Factor analysis
with surveyed data (N = 300). The factor loading matrices with Promax rotation are
summarised in Table 1 for impressions of assessments, and in Table 2 for impressions
of contents. The two factors were extracted, and labelled as "Well-organised" and
"Conciseness" for impressions in Table 1, and "Easy to understand" and "Structured"
for impressions of contents in Table 2. The factor structures and question items were
almost identical to the previous study [4]. After this, the factor scores were summa-
rised in regards to the factor patterns, as were the usefulness scores.
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Table 1. Factor loading matrix of overall impressions for handouts produced.

Question item Fact 1 Fact 2
Clear Disordered 0.80 0.00
Clean Dirty 0.83 0.20
Well arranged Inconsist 0.83 0.00
Stable Unstable 0.61 0.11
Bright Dark 0.57 0.00
Warm Cold 0.27 0.68
Dignified Light 0.00 -0.59
Soft Hard 0.25 0.83
Cumulative contribution ratio 55.3%
Correlation coefficients between the two factors: 7=-0.06

Table 2. Factor loading matrix for content impressions of handouts produced.

Question item Fact 1 Fact 2
Text presentation is comprehensive 0.78 0.00
Necessary information is sufficient 0.72 -0.11
Text size is appropriate 0.69 -0.29
Comprehensive expression is presented 0.69 -0.29
The points are written comprehensively 0.68 0.15
Line spaces and blanks are appropriate 0.62 0.00
Layout for figures and tables is appropriate 0.00 1.00
Figures and tables are illustrated & easy to read 0.00 0.98
Mutual citations / connections are well presented 0.11 0.57
Descriptions are related to content 0.24 0.45
Cumulative contribution ratio 54.8%
Correlation coefficients between two factors 0.57

4.2 Effectiveness of instructions

To statistically determine the effectiveness of instruction using the 9 principles for
creating a handout, the following analysis was conducted.

As the scores for usefulness may be an indication of overall handout performance,
the scores for usefulness are summarised for two conditions (instruction not given and
instruction given), in Figure 1. The score for instruction given is higher than the score
for instruction not given. To measure the significance of the instruction given factor,
one-way ANOVA was applied to the scores. The factor is significant (F (1, 146) =
97.3,p <0.01).

The contribution of the factor scores was tested using the same procedure. The fac-
tor scores between the two experimental conditions are shown in Figure 2. The hori-
zontal axis indicates the experimental condition, and the vertical axis indicates the
respective factor score. Except for "Conciseness", all factor scores for the Instruction
given condition increased. As the contents of the source documents used during
handout creation might have influenced scores, two-way ANOVA was introduced to
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test experimental conditions and the contents of each of the categories. The experi-
mental factor for instruction given is significant for "Well-organised" (F (1, 290) =
7.8, p < 0.01), "Easy to understand" (F (1, 290) = 4.4, p < 0.05), and "Structured" (F
(1, 290) = 7.2, p < 0.01). For "Structured" factor scores, the interaction between the
two factors, instruction (not given/given) and content category (5 topics), is also sig-
nificant (F (4, 290) = 3.6, p < 0.01). For "Conciseness" factor scores, any source of
variation did not affect the scores.

10

Degree of Usefullness

Instruction not given Instruction given

Fig. 1. Change in degree of usefulness according to Instruction condition
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Consciseness
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Instruction not given Instruction given

Fig. 2. Changes in Factor according to Instruction condition
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Fig. 3. Comparison of degree of usefulness between experimental conditions

Since the participants who generated the handouts were always mindful of "Con-
ciseness", any contribution this made was not detected. Therefore, the participant's
original readiness might have influenced handout creation performance. To confirm
this influence, the scores for usefulness of the 3 levels of factor scores and the two
experimental conditions were compared. Figure 3 shows the scores for the three levels
(Low, Medium, High) of "Easy to understand" in the instruction not given condition,
as the original ability levels. When a two-way ANOVA test was conducted, the fac-
tors for both original ability level and the experimental condition were significant (p <
0.01). For "Structured" factor scores, both factors were significant (p < 0.01). There-
fore, the factor scores for impression of contents were influenced significantly by the
readiness of handout creators.

Table 3. Factor loading matrix for handouts generated using the 9 principles.

Question item Fact 1 Fact 2

X6 |Used itemizing well 0.98 0.00
X3 |Used arrows and symbols well 0.87 0.17
X2 |Information selected and spaced layout 0.87 0.00
X1 |Used appropriate headings 0.74 0.17
X7 |Presenting key parts 0.56 0.28
X8 |Easy to understand the contents 0.00 0.78
X4 |Considering development of logic 0.00 0.72
X5 |Summarised conclusion appropriately 0.00 0.69

Total contribution ratio 62.3%

Correlation coefficient between two factors: r=0.74
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4.3 Assessment of the instruction

In the above results, instruction produced an improvement in the contents of
handouts. To better understand the effectiveness of giving instructions, key instruc-
tion factors, such as the 9 principles, were extracted. First, a conventional exploratory
factor analysis was conducted using Promax rotation.

In regards to the Eigenvalues and the contributing factors, two factors were ex-
tracted. The factor loading matrix is summarised in Table 3. The overall contribution
ratio is 62.3%, and the internal correlation coefficient is 0.74. Here, factor labels are
termed "Format" for the first factor, and "Content" for the second factor.

A confirmatory factor analysis was also conducted, and the results are illustrated in
Figure 4. All variable labels are as indicated in Table 3.

The factor scores for the two experimental conditions were compared. Figure 5
shows the changes in scores. Both factor scores for the instruction given condition
increased, "Format" (F (1, 290) = 62.5, p < 0.01) and "Content" (F (1, 290) =7.3,p <
0.01). Also, there was a significant difference between the two factor scores in the
instruction not given condition, but no significant difference when instruction was
given. The results suggest that for most handouts "Format" is not considered a factor
in the instruction not given condition. Both factor scores were sufficient once instruc-
tion was given.

0.74

GFl = 0.95, AGFI = 0.90, RMSEA = 0.09

Format Contents
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Fig. 4. Results of confirmation factor analysis
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These factor scores may contribute other measurements, such as the degree of use-
fulness, and this relationship was confirmed using a structural equation modelling
technique for multiple groups, such as the two experimental conditions being studied
[21]. The relationship is illustrated in Figure 6. All path coefficients are estimated
using AMOS software [22]. The model is evaluated using a fitting index, namely the
goodness-of-fit index (GFI). In regards to the results, the model is only marginally
significant (GF I = 0.91, AGF I = 0.84, RM SEA = 0.08). All path coefficients from
the two factors to the variables are significant for the two groups (instruction not
given/instruction given). In comparing the path coefficients between the two factors
and the two conditions, the factor scores for "Format" affected "Usefulness" when
instruction was not given. Also, the factor scores for "Content" positively affected the
influence of "Format" when instruction was given.

The handout path coefficients from the two factors for assessment targets to the
four factors for impression are summarised in Table 4. All coefficients are standard-
ised. The values of GFI are independent and comparable when the targeted variables
are changed in the path model, as shown in Figure 6. Here, responses to questions
about the 9 principles produced a major deviation, as the index of fitness of the model
is controlled by these contributions. Path coefficients from "Format" increased once
instructions were given, except for the degree of "Usefulness" and the scores for
"Conciseness". The remaining two factors were influenced by the other factor, "Con-
tent", when instruction was provided.

Therefore, the effectiveness of instruction which follows the 9 principles produces
different results, as shown by the factors extracted for "Format" and "Content".

Table 4. Path coefficients from two factors of the 9 principles to assessment factors.

Format Content
Target factor Instruction not Instruction Instruction not | Instruction not | GF1
given given given given
Well-organised 0.36 1.84 -0.19 -1.57 0.91
Conciseness 0.08 -2.35 0.25 2.65 0.91
Easy to understand 0.58 0.74 -0.16 -0.26 0.90
Structured 0.89 3.22 -0.25 -3.11 0.91
Usefulness 0.59 -0.28 0.04 0.86 0.91

GFI: Goodness of fit index

5 Lexical analysis

In the above sections, handout impressions and contributing factors are discussed.
The improvement in handouts which occurred when instructions were given was
confirmed using metrices of quantitative impressions. These changes are based on the
descriptions of the contents of the handouts. In this section, mainly annotated lexical
descriptions of handouts were analysed.

First, all annotated text descriptions were converted into machine readable texts.
The spatial allocation factor and the layout of handouts are ignored in this analysis.
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The texts included all paragraphs and lists of words. All 100 handouts were surveyed.
All texts were processed using a Japanese language morphological analysing tool
[23]. This tool can extract terms from paragraphs and identify the grammar category
of each word. The handouts were composed mainly of nouns and adjectives, and the
number of nouns and adjectives was summarised according to experimental condition,
and compared to source documents used during handout creation.

Table 5. Results of morphological analysis of grammar term categories.

Overall Nouns Adjectives
Instruction not given 135.7 80.8 2.0
Instruction given 113.9 67.3 3.0

The mean numbers of morphemes, nouns and adjectives for all handouts are sum-
marised in Table 5. As mentioned above, the original text materials consisted of
around 2200 characters, and participants summarised these into around 125 mor-
phemes. The majority (around 60%) of the morphemes were nouns, and some adjec-
tives were also used. As the number of morphemes and nouns decreased after instruc-
tion was given, the participant's additional care resulted in slimmer handouts. To
confirm the effectiveness of giving instruction, the frequencies of terms, nouns and
adjectives for each of the two conditions were compared using two-way ANOVA, to
evaluate the effect of the category of content of the source document (5 categories).
The main effect of instruction given is confirmed in the three metrics: morpheme (F
(1,90)=6.57, p < 0.05), noun (F (1, 90) = 6.39, p < 0.05), and adjective (F (1, 90)
=9.22, p < 0.01). In addition, the factors for category of content of the source docu-
ment and the interaction between instruction condition and category of content of the
source document are significant for only adjectives (F (4, 90) = 3.83, p < 0.01) and
their interaction (F (4, 90) = 7.25, p < 0.01). Though frequency of adjectives may
depend on the source content category, the frequency is too low and thus the reliabil-
ity of statistical comparison of the number of adjectives should be considered.

The participant may choose certain more appropriate words, as the degree of use-
fulness and other factor scores increase once instruction has been given. As a result,
from the point of view of assessment factors, better handouts are produced with less
numbers of morphemes due to instruction having been given. Though the instructions
were simple, and were displayed to participants only briefly, the effectiveness is sig-
nificant and is confirmed. Therefore, any type of instruction may be useful when
making handouts. Various approaches to enhancing learner's use of appropriate in-
structions will be a subject of our further study. In particular, the contributions of both
factors to the overall assessment should studied, so that they may be enhanced. A
more detailed set of instructions should also be developed.
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6 Conclusion

This paper confirms the effectiveness of giving instructions to improve handout
generation, and the impact of doing so is evaluated using responses from reviewer's
assessments, and from lexical analysis.

In the results, the following points were confirmed.

1. Regarding the assessment factors for handouts, four factors were extracted, namely
"Well-organised", "Conciseness", "Easy to understand" and "Structured". After in-
struction was given, all factor scores except for "Conciseness" increased signifi-
cantly.

2. Factors for the instructions used to generate handouts were extracted and termed
"Format" or "Content". The overall assessment of handout "usefulness" depend on
the "Format" when instruction was not given. Giving instructions raised the contri-
bution of the "Content" factor.

3. The results of lexical analysis of handouts suggests that instruction, once given,
decreases the overall number of morphemes and nouns written while increasing the
number of adjectives. The handouts were summarised concisely using specific key
words, according to the instructions given.

In order to provide greater effectiveness, more detailed instructions for generating
handouts should be developed. A detailed examination of this will be a subject of our
further study.

7 References

[1] Beard, R.M., Hartley, J., Teaching and Learning in Higher Education. Sage Publications
Inc., Thousand Oaks, CA, USA (1984)

[2] Cornelius, T.L., Owen-DeSchryver, J. (2008) Differential effects of full and partial notes
on learning outcomes and attendance. Teaching of Psychology 35(1), 6-12
https://doi.org/10.1177/009862830803500103

[3] Cardetti, F., Khamsemanan, N., Orgnero, M.C. (2010) Insights regarding the usefulness of
partial notes in mathematics courses. Journal of the Scholarship of Teaching and Learning
10, 80-92

[4] Adachi, M., Nakayama, M., Kajii, Y. (2017) Evaluation factors and writing strategies for
the usefulness of handouts. Japan Journal of Educaitonal Technology 40(4), 357-365

[5] Nakayama, M., Mutsuura, K., Yamamoto, H. (2017) Effectiveness of student's note-taking
activities and characteristics of their learning performance in two types of online learning.
International Journal of Distance Education Technologies 15. https://doi.org/10.4018/
1IJDET.2017070104

[6] Gonz'alez, J., Wagenaar, R.: Tuning Educational Structures in Europe, Universities' Con-
tribution to the Bologna Process: An Introduction (2nd Edition). OECD, Paris, France
(2008)

[7] Inoshita, C.: The Development of Skills for Knowledges-building Discourse to College
Success: Based on the Framework of Cognitive Psychology (in Japanese). Toshindo, To-
kyo (2008)

[8] Suzuki, H., Sugitani, Y. (2012) Supporting problem setting in academic writing. The An-
nual Report of Educational Psychology in Japan 51, 154-166 https://doi.org/10.5926/are

pj.51.154

62 http://www.i-jet.org



Paper—Effectiveness of Instruction for Summarising Handouts and Academic Writings

[9] Felder, R., Brent, R. (2015) Handouts with gaps. Chemical Engineering Education 49(4),
239-240

[10] Lea, M.R., Street, B.V. (1998) Student writing in higher education: An academic literacies
arrpoarch. Studies in Higher Education 23(2), 157-172 https://doi.org/10.1080/030750
79812331380364

[11] Kellogg, R.T. (2008) Training writing skills: A cognitive developmental perspective. Jour-
nal of writing research 1(1)

[12] Edling, A.: Abstraction and authority in textbooks -the textual paths towards specialized
language-. PhD thesis, Uppsala University, Box 635, Uppsala University, SE-75126, Upp-
sala, Sweden (September 2006). https://www.diva-portal.org/smash/get/diva2:16858
3/FULLTEXTO1.pdf

[13] Kiewra, K.A. (1985) Students' note-taking behaviors and the efficacy of providing the in-
structor's notes for review. Contemporary Educational Psychology 10, 378-386
https://doi.org/10.1016/0361-476X(85)90034-7

[14] Kiewra, K.A. (1989) A review of note-taking: The encoding-storage paradigm and beyond.
Educational Psychology Review 1(2), 147-172 https://doi.org/10.1007/BF01326640

[15] Kiewra, K.A., Benton, S.L., Kim, S.-I., Risch, N., Christensen, M. (1995) Effects of note-
taking format and study technique on recall and relational performance. Contemporary Ed-
ucational Psychology 20, 172-187 https://doi.org/10.1006/ceps.1995.1011

[16] Kobayashi, K. (2005) What limits the encoding effect of note-taking? a meta-analytic ex-
amination. Contemporary Educational Psychology 30, 242-262 https://doi.org/10.1016/
j.cedpsych.2004.10.001

[17] Nye, P.A., Crooks, T.J., Powley, M., Tripp, G. (1984) Student note-taking related to uni-
versity examination performance. Higher Education 13, 85-97 https://doi.org/10.1007/
BF00136532

[18] Piolat, A., Olive, T., Kellogg, R.T. (2005) Cognitive effort during note taking. Applied
Cognitive Psychology 19, 291-312 https://doi.org/10.1002/acp.1086

[19] Sadoski, M., Goetz, E.T., Rodriguez, M. (2000) Engaging texts: Effects on concreteness
on comprehensibility, interest, and recall in four text types. Journal of Educaitonal Psy-
chology 92(1), 85-95 https://doi.org/10.1037/0022-0663.92.1.85

[20] Saito, H., Genda, M. (2007) The effects of strategies of note-taking on learning. Japan
Journal of Educational Technology 31, 197-200

[21] Kline, R.B.: Principles and Practice of Structural Equation Modelling, Second Edition. The
Guilford Press, New York, USA (2005)

[22] Toyoda, H.: KYO BUNSAN KOUZOU BUNSEKI [AMOS HEN]. Tokyo Syoseki, To-
kyo, Japan (2007)

[23] MeCab: Yet Another Part-of-Speech and Morphological Analyzer
http://taku910.github.io/mecab/ Accessed 1st, Feb. 2018

8 Authors

Kiwamu Shimazaki was with Human System Science, Graduate School of Deci-
sion Science and Technology, Tokyo Institute of Technology.

Mao Adachi was with Human System Science, Graduate School of Decision Sci-
ence and Technology, Tokyo Institute of Technology.

Minoru Nakayama (corresponding author) is with Information and Communica-
tion Engineering, School of Engineering, Tokyo Institute of Technology.

Article submitted 01 February 2018. Final acceptance 30 March 2018. Final version published as sub-
mitted by the authors.

iJET - Vol. 13, No. §, 2018 63



	iJET – Vol. 13, No. 8, 2018
	Effectiveness of Instruction for Summarising Handouts and Academic Writings


