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Construction and Evaluation of the First-Year Education 

include the Study Skills Program 

 

Kotaro Iida 

Faculty of Pharmacy 

 

Abstracts: Study skills program are constructed into the first-year education. The first-year education is essential for 

academic competence, and the success of the entire academic education depends on it. Consequently, to verify and improve 

the first-year education, the educational outcomes of the study skills program, which is the core of the first-year education, 

was investigated. The subjects were a total of 255 first-year students of the academic years 2011 who attended in the study 

skills program. These students were required to complete a questionnaire on their study skills with the program. The results 

of this survey were as follows. Generally, while items that mainly evaluated learning skills scored highly, those items related 

to logical thinking towards solving those issues scored less. 

 

Keyword first-year education, study skills, first-year students, educational outcome 
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Comparison and Evaluation of Clikers (Student Response 

Systems) in the Interactive Classrooms: Aiming for 

Development of Student-Centered Approach 

Naohito Takeda and Tadao Taguchi 

Research Center for Pharmaceutical Education, Faculty of Pharmacy, Meijo University 

Abstract:  Student response systems, commonly referred to as “clickers,” are a technology used to promote active learning 

and student engagement.  In order to assess the capability of the clickers, we conducted a study that compared the learning 

outcomes and student perceptions resulting from three different lectures: one conventional course lecture and two review 

study course lectures.  Of the nearly 100 students who participated in the clickers-supported each class, 55-74% of 

respondents agreed that the clickers helped to reinforce student understanding of course materials.  The majority also 

thought the use of clickers provided motivation for learning.  Comparison of the two review study course lectures (one that 

used clickers extensively throughout lecture and another that used clickers only once in small group discussion and 

presentation showed basically equal evaluation in terms of the usefulness of the clickers, suggesting that class discussion is a

useful addition to reinforce active learning

Keyword active learning classroom clicker audience response systems deep learning 
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The Effect of Engineering Ethics Education 

for First-Year Students of Science and Technology 

Hayato Ohno   Naoko Kobayashi   Takeshi Agawa   Minoru Fukaya 

Faculty of Science and Technology 

Abstract  This paper discusses the effect of engineering ethics education on the first year students in the class of Science and
Technology. It has been pointed out by instructors that it is difficult to measure the effect of ethics education. We conducted a 
questionnaire survey in the spring semester of this year, to know whether and how students themselves realize the effects of 
learning engineering ethics. The survey results reveal the following: (1) although students' concerns about engineering ethics 
were by no means high before taking classes, over 90 percent of students feel that their knowledge and skills about handling 
and solving ethical problems are improved at the end of lessons; (2) when we provide the real engineering cases directly 
related to the work of engineers by using audio-visual aids, students tend to be more actively engaged in class. 

Keyword Engineering Ethics, Teaching Effectiveness, Course Evaluation 
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A portfolio of work showcases a student’s highest 

achievements over a period of time, and thus can be 

intrinsically motivating and rewarding, while also 

providing a useful record of attainment. Students can look 

back over their achievements, see how far they have 

progressed, and use this to support an application for a job 

or graduate school. An English portfolio, in particular, is 

an important part of a student’s overall portfolio. 

Especially at a university such as Meijo University, where 

students are not English majors, an English portfolio 

demonstrates an ability to communicate with the global 

community, and engage with issues that extend beyond 

the borders of Japan. While an English portfolio may 

include achievements in the areas of reading, writing, 

listening and speaking, this article will document the 

process of creating a writing portfolio in an English 

Communication class. 

Within the field of EFL/ESL writing pedagogy, the 

process approach seems to have moved to the forefront of 

teaching methodology (Raimes, 1991; Zamel, 1983). This 

approach focuses on how writing is actually produced, 

rather than the end product alone. In particular, students 

are able to receive feedback from peers and from the 

teacher in order to develop a piece of writing over an 

extended period of time, rather than just submitting a 

finished product for grading. As an extension of process 

writing, portfolios were originally developed for 

summative assessment purposes as an alternative to 

written exams, but have more recently been demonstrated 

as tools for formative assessment (Lam & Lee, 2010; Park, 

2004; Wilcox, 1997). 

The authors draw upon key concepts in Nunes (2004) 

and Park (2004) when defining a portfolio as: (1) a 

purposeful collection of work that is a subset of a larger 

archive, that (2) allows formative assessment while (3) 

fostering self-reflection. Accordingly, students produce an 

extended collection of work over a period of time, from 

Creating student portfolios in an English communication class 
1)  Graham Taylor   2) Paul Wicking 

  Part-time lecturer    Lecturer, Education Development Centre 

English portfolios have been gaining popularity the world over, as a way of recording and evaluating students’ progress over a 

period of time. In this study, the authors set out to gather data from students as to the perceived benefits of creating a writing

portfolio in an English communication class. It was hypothesized that the development of a writing portfolio would help 

students to: (1) maximize their opportunities for extended writing practice; (2) enjoy language learning; and (3) positively 

evaluate their own progress. Questionnaire surveys were conducted with 167 students from nine classes in the Meijo University 

Liberal Arts English Program, ranging from basic through to advanced levels. The data seem to show that students were 

generally engaged in the process of creating a writing portfolio, and also believed that their English had improved as a result.

The authors conclude by making some recommendations for other educators who are considering creating portfolios in their 

own classes. 

Keywords Writing portfolios, assessment, English communication
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which they select their best pieces. Peer and teacher 

feedback throughout the process of portfolio creation help 

the learners improve upon their work. Self-reflection 

occurs through the process of selection and redrafting. 

Involving all the students in giving and receiving peer 

comments, as well as the selection and grading of work, 

helps to make students aware of the specific goals of a 

writing task and leads to enhanced learning (Dochy, 

Segers, & Sluijsmans, 1999: cited in Lam, 2008, p. 38). 

This process of portfolio creation has proved a 

challenge in the Japanese context. Throughout their high 

school English education, Japanese students have focused 

primarily on sentence level translation, while most 

educators have ignored the boom in communicative 

language teaching practices that has occurred the world 

over (Gorsuch, 2000). This is despite a policy statement 

issued by the Japanese Ministry of Education, Science, & 

Culture, which prescribes the development of students’ 

communicative language skills (Torikai, 2005). The 

authors hypothesize that the development of a writing 

portfolio, which is a vehicle for communicative language 

learning, will help students to: (1) maximize their 

opportunities for extended writing practice; (2) enjoy 

language learning; and (3) positively evaluate their own 

progress. 

With the desire to foster students’ written communication 

abilities, as well as build motivation, the authors 

introduced a writing portfolio to the Meijo University 

Liberal Arts English Program (MULAEP) in 2009. For 

the past three years, the creation of a writing portfolio has 

remained a central pillar of our English communication 

courses, from basic level students through to advanced.  

The process of creating and assessing writing 

portfolios has been adapted each semester, in accord with 

student feedback and teacher observation. The method 

described below is the one which is currently believed to 

be most beneficial to learners within MULAEP, in regard 

to writing skill development and intrinsic motivation. 

Archive creation 

The process of producing a writing portfolio begins with 

the creation of a writing archive. Each week, students are 

given a written task as homework. These tasks are directly 

related to vocabulary and topics covered in that week’s 

lesson. For example, a lesson focused on describing 

people may have the task: “Sit in a public place, such as a 

café or a park, and write about the people you can see 

there. What are they doing? What are they wearing?” 

These tasks are always communicative in nature, and 

require the learners to express an opinion, or put forward 

an argument, or describe a scene, and so on. To ensure 

students were putting sufficient effort into their writing, 

each task had a minimal word count that was strictly 

enforced. Through trial and error of word counts ranging 

from 80-150 words, the authors set the following word 

counts based on students’ abilities to produce a writing 

task each week, write meaningful content, and read aloud 

to a partner: basic level students write 100 words, 

elementary and pre-intermediate students write 120 words, 

and intermediate and advanced students write 150 words 

(or more).  

Every week, at the beginning of the lesson, students 

share with their peers what they have written. This sharing 

may take the form of reading aloud to their partner, or 

writing a comment on their partner’s task, or sometimes 

drawing a picture that communicates the content of their 

partner’s writing (as in the description task mentioned 

above). At the end of eight weeks, students have an 

archive of eight written tasks, from which they can select 

their best pieces for inclusion in a portfolio. 
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Reflection and selection 

Students then reflect upon all of their writing, with the 

aim of selecting their best four tasks. As they have read 

their peers’ tasks over the preceding weeks, they have 

some indication of where their strengths lie in relation to 

others. To guide students in selection and reflection, a 

worksheet (Appendix A) which once again uses a 

communicative approach to peer correction, is employed. 

Students draw upon peer comments in areas such as 

content, style, grammar, spelling, and layout. They can 

also refer to teacher feedback in order to select their 

favourite pieces. These pieces may be superior in terms of 

content (thought-provoking, funny or interesting) or form 

(grammatically accurate and lexically complex). 

Re-writing

Once the selection of items for inclusion in a portfolio has 

been completed, students then begin the process of 

re-writing and improving upon the quality of their 

selections. Students are provided with either a list of 

common errors to check for, or direct feedback in the 

form of errors being underlined on their paper. At least 

one period of class time is devoted to re-writing.   

Assessment

The completed writing portfolios are assessed by peers as 

well as the teacher. The portfolio accounts for 20% of the 

final grade: 10% from peer assessment and 10% from the 

teacher. Peer assessment is carried out anonymously and 

with discretion.  

Students are given the following five criteria with 

which to assess their peers: 

1) Content  (Is it interesting?) 

2) Comprehension  (Can you understand it?) 

3) Length and Style (Is it long enough, or is it too short? 

Is it written in paragraph form?) 

4) Accuracy  (Are there any grammar or spelling 

mistakes?) 

5) Presentation (Does it look nice? Is it colourful and 

well-presented?) 

Each student reads a number of portfolios, and gives 

a score and writes a comment for each one. The names are 

removed beforehand, so that students are free from the 

distraction of peer loyalties and friendships as much as 

possible, and can focus on assessing the quality of the 

portfolio itself. If students are unhappy with their peer 

score, there is an avenue of appeal to the teacher. 

In order to gauge student perceptions towards 

portfolio creation, at the end of each semester, students 

were given a questionnaire survey with 11 multiple choice 

questions, as well as a section for free responses (the free 

response answers were translated from Japanese to 

English by the authors). In addition, the portfolios 

themselves have been collected and copied, as an 

enduring record of students’ attainment (see Appendix B 

for some examples). This study will focus on three of the 

multiple-choice questions from the survey: 

1) How much time did you spend doing homework for 

this class each week? 

2) How useful and interesting did you find the writing 

tasks and portfolio creation?

3) My English level has improved since taking this class. 

Do you agree or disagree? 

The answers to one of the free response questions 

will also be considered: “Was the writing portfolio 

beneficial for your English study?”

The creation of writing portfolios seems to have been met 

with some degree of enthusiasm from the students. At the 

end of semester one 2011, 167 students from nine classes, 

basic- to advanced-level, were surveyed (Figure 1). Of 

these, 164 students expressed some benefit from creating 

portfolios, either in terms of engagement, or academic 
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improvement, or both. Only three students could see no 

benefit. 

Figure 1. Student perceptions of a writing portfolio. 

Students also provided many positive comments. 

Some indicated they enjoyed the process:

“I never have any chances to practice writing English [so 

the portfolio is helpful].” 

Other comments showed students positively 

evaluating their own progress: 

“I became able to write what I want to say so that I can be 

understood.” 

“I had more opportunity to use a dictionary and look up 

grammar and vocabulary, so I came to know things that I 

didn’t know before.” 

There were also many comments which showed that 

students appreciated having an audience of their peers, 

rather than just writing for the teacher: 

“Because I had to write so that my classmates could 

understand, I developed the ability, and good practice, of 

looking for easy to understand phrases.” 

“It was fun to listen to my partners’ writing.” 

For the statement, “I have come to like English more 

since taking this class”, the average score was 4.0 (out of 

5.0) in semester one, and 3.9 in semester two. However, 

as this question was not focused specifically on writing 

portfolios, caution must be taken when generalizing the 

results. 

Past surveys also provide data on the amount of time 

spent on writing portfolios outside of the classroom. The 

figures below show data from 2011 when the students 

made a portfolio, and 2008, when there was no portfolio 

component. Figure 2 indicates that at least half of the 

students spent 30-60 minutes a week, which is a marked 

increase from three years beforehand (Figure 3). 

Figure 2. Out of class study time after the introduction of 

portfolios (2011). 

Figure 3. Out of class study time before the introduction 

of portfolios (2008). 

This seems to indicate that doing weekly writing 

tasks greatly increases the amount of time that students 

spend using the language outside of class. 

Survey responses also slightly indicated that students 

positively evaluated their own progress. In 2011, to the 

statement, “My English level has improved since taking 

this class.” (1 is “strongly disagree” and 5 is “strongly 

agree”), the average scores were 3.7 and 4.0 in semesters 
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one and two respectfully. These student opinions are also 

reinforced by student speaking test scores which show an 

improvement from an average of 78% in 2008, to 86% in 

2011 (data was only available from two classes). 

Returning to our research hypothesis that addresses the 

effectiveness of writing portfolios as a tool of 

communicative language teaching, we find generally 

positive results. Firstly, when weekly written tasks were 

assigned for homework, in addition to study for weekly 

vocabulary quizzes, 84% of students dedicated a 

minimum of at least 30 minutes of time outside of class to 

English study each week. By comparison with data from 

the year previous to the introduction of writing portfolios, 

in which only study for weekly vocabulary quizzes was 

assigned (Figure 3), as high as 42% of students reported 

spending no time at all on English homework, while the 

much smaller figure of 58% of students spent a minimum 

30 minutes. Bearing in mind the only changes in course 

content were the introduction of weekly written tasks and 

the sharing of written homework in class, the significant 

increase in study time demonstrated by these data can be 

interpreted as displaying time spent outside of class on 

writing in English. It is believed that incentive for 

students to spend time out of class on writing homework 

is a result of the grade allocation system, that rewards 

students for their effort through a grade for completion, in 

addition to a grade for quality of writing. 

Secondly, a high majority of students felt engaged 

with the task, as 74% of students indicated that the writing 

portfolio was either ‘interesting’ or ‘somewhat interesting’. 

The authors believe that this engagement in a task 

demonstrates a correlation between the effectiveness of a 

meaning-focused, communicative language approach and 

the positive attitudes students hold towards English study.  

Thirdly, written comments displayed in the results 

section demonstrate students gaining awareness of their 

ability to write in a comprehensible manner. These 

comments offer validation of the third hypothesis, that 

students will positively evaluate their own progress. 

Finally, in regards to writing abilities, the 

overwhelming majority of students stated that the writing 

portfolio was useful for improving their writing skills. 

While a more comprehensive study addressing the 

improvements in writing needs to be conducted to 

complement student opinions, this data is still very 

encouraging. It seems to indicate that students value 

writing portfolios as a learning tool, and despite the 

increased workload, motivation to complete writing tasks 

remains high. 

As an extension to the above research, four important 

recommendations can be made to other instructors who 

are considering implementing portfolios in their classes. 

These recommendations draw upon the findings of 

previous studies into writing portfolios, together with 

three years of experience implementing and adapting the 

English writing portfolio as a course component at Meijo 

University. 

1. Integrate skills from your syllabus

Although native speaker instructors are encouraged to 

focus on the productive skills of writing and speaking in 

the MULAEP Communication course, Lam (2008) has 

shown how a writing portfolio can build upon and 

enhance other language skills such as reading and 

listening. A topic can be used to generate discussion and 

debate in class, which students can then expand upon for 

homework as a writing task. The following week, when 

sharing their writing with others, students revisit the 

themes and vocabulary of the previous lesson. This means 

that students encounter the same language three times in 

just over a week: once in the lesson, once when writing 

the homework task, and once the following lesson when 
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peer checking. This repetition of language in different 

skills reinforces key concepts and maximizes the chances 

of language learning taking place. The benefits of this 

kind of repetition were demonstrated in the increased 

speaking ability of students, as observed by the authors, 

and as demonstrated in speaking test scores. 

2. Provide an audience

Writing itself is a ‘social act’ (Rinnert & Kobayashi, 

2001), and so should not occur in a vacuum. In the real 

world, for which we are preparing our students, writing is 

always undertaken with a communicative purpose. Porto 

(2001) argues that if the audience is removed from the 

equation, writing becomes artificial, the purpose for 

writing is eliminated, and student motivation can be lost. 

Even the creation of the imaginary situation “write to your 

best friend” is not as powerful as writing to an actual 

person. 

As students know that a peer will read their writing 

every lesson, it creates a powerful motivating force. 

Rather than writing for a teacher who reads to find 

mistakes and evaluate student performance, the students 

are writing for their classmates, who are primarily 

interested in the opinions and thoughts of the writer. As 

peers are often unable (and unwilling) to point out 

mistakes in their partners’ writing, the focus of the 

portfolios is moved primarily to meaning. Feedback from 

students suggests that they enjoyed being an audience for 

their classmates. 

3. Self-reflection

An important part of the portfolio process is that students 

reflect upon their own work and consequently improve 

upon it. Self-reflection occurs at the selection phase, and 

again at the re-writing phase. Self-reflection is also 

believed to occur to some extent when reading aloud to an 

audience, even without audience prompting (Vechter and 

Brierly, 2009). This belief, while reinforced by instructor 

observations of students paraphrasing and negotiating 

meaning during reading aloud, still requires further 

studies to better describe the quality and amount of 

reflection that take place. 

When re-writing, students were given the following 

questions to aid the reflection process: “Can your task be 

understood?”, “Is it on topic?”, and “Did you hear any 

interesting ideas from classmates that you could 

incorporate into your task?” In addition, students were 

also given a clear explanation of the portfolio assessment 

criteria, helping them to be more critical of their own 

work. As this reflection was conducted in week 10 of the 

course, students are able to notice their longitudinal 

improvement in writing ability over time. 

4. Assessment method

Students have repeatedly given comments requesting 

teacher feedback on their writing tasks. As Ferris (2003) 

and Houston (2009) argue, this feedback is important in 

order to meet student expectations. When portfolios were 

first introduced into the MULAEP, assessment was 

completed solely by the teacher. However, the time 

required to assess every single portfolio was considerable, 

and placed heavy demands upon the teacher. In addition, 

it was considered important that students were not focused 

on writing to please an authority figure, but rather, they 

were writing for an audience of their peers. 

Accordingly, it was decided to introduce peer 

assessment. The teacher still provides half of the final 

grade by checking the completion of weekly tasks, but as 

this is a ‘completion’ grade, the workload for the teacher 

at the end of term is considerably lighter. The teacher 

notes whether the tasks have been completed or not, while 

the students themselves provide the qualitative assessment. 

Although not specifically shown in the survey results, the 

authors believe that students are able to become more 
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critical of their own work, when seen in light of what 

others in the classroom have produced. Written comments 

from students described a desire to improve their own 

work, as well as admiration for the effort that peers had 

put in to their own writing portfolios, rather than a feeling 

of de-motivation when seeing the superior quality of other 

portfolios. 

The experience of creating portfolios over the past three 

years at Meijo University has been enlightening and 

professionally encouraging. As a teacher, it is wonderful 

to see the end products of students who have grown and 

progressed in the language during the semester. As these 

portfolios are content-based, most of the emphasis is 

placed on the construction and communication of 

meaning. One challenge that we have yet to overcome is 

the method of correction of grammatical errors. It is 

virtually impossible and likely unfruitful for every single 

writing task in every class to be gathered and corrected by 

the teacher every week. Our challenge for the future is to 

find a way that teachers can provide more comprehensive 

grammatical feedback in an appropriate way, that will 

improve written accuracy without leading to 

de-motivation. 

The introduction and development of a 

communicative writing portfolio has brought many 

benefits to the students in our classes. They have 

developed their ability to express a personal opinion, to 

communicate a message, and to be aware of their 

audience. They have been encouraged and motivated with 

their study, and they have enjoyed exchanging ideas with 

their fellow classmates. And, at the end of it all, they each 

have a permanent record of their achievement at the end 

of the course. Even though weekly writing tasks 

necessarily entail around 30 to 90 minutes of homework 

time each week, it seems that students do not mind putting 

in the time and effort when they can see results at the end. 

We would encourage all teachers, in any discipline, to 

consider the positive effects of creating a portfolio of 

student work in their courses. 
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A) A page from a portfolio in a basic class 

B) A page from a portfolio in an elementary class 

C) A page from a portfolio in an intermediate class 

D) A page from a portfolio in an advanced class 
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Psychologically, alcoholics consider 

drinking a regular, essential part of coping with daily life. 

Physically, an alcoholic’s body requires alcohol to 

function.  

What is a psychologically regular, essential 

part of alcoholics? 

Alcohol’s function in alcoholic’s body 

 

Smoke and other pollutants can 

damage the cilia in air passages. The cilia are then no 

longer able to trap microorganisms and other harmful 

particles.  

When the cilia are damaged, what will happen 

in air passages? 

No longer able to trap microorganisms 

It is damaged by smoke and other 

pollutants.  

cilia 

 

 

Gradually the social drinker begins to 

drink more often, tends to be preoccupied with drinking, 

and may drink excessive amounts of alcohol. This type of 

drinking is known as problem drinking.  

What is a problem drinking? 

Problem is people is preoccupied with 

drinking.  
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Tobacco smoke and harmful materials 

in polluted air can damage your respiratory system in 

several ways. They may irritate the mucous membranes of 

nasal cavity, making your nose run.  

What will happen when the mucus membranes 

of the nasal cavity are irritated ? 

It happen that our nose run. 

 

In addition, long-term cigarette 

smokers are more likely to develop lung cancer than are 

nonsmokers. 

Who are more likely to develop lung cancer 

than are nonsmokers? 

It is cigarette smokers. 

 

If the particles and chemicals from 

tobacco smoke accumulate in your lungs, they can 

seriously damage the alveoli, reducing their ability to 

absorb oxygen and eliminate carbon dioxide.  

If the particles and chemicals from tobacco 

smoke accumulate in the lung, what do they seriously 

damage? 

If they accumulate in the lung, they 

seriously damage the alveoli, reducing their ability to 

absorb oxygen and eliminate carbon dioxide. 

they  the particles and chemicals 

their alveoli  

 

“I’ve heard of it,” said a friend of mine 

when I told her that I was writing a book on melatonin. 

“That’s skin pigment, isn’t it?” She was thinking of 

melanin, the dark color in skin and hair. Since that 

conversation I’ve encountered many people who confuse 

the two words.  

Whom did I encounter ? when I talked about 

writing a book on melatonin. 

Many people who confuse melatonin and 

melanin did. 

 

 

 

People who have an addiction to 

alcohol suffer from the disease of alcoholism.

But anyone who drinks even one drink  is at risk of 

becoming an alcoholic. Because alcoholism tends to run 

in families, there appears to be some genetic basis.  

Who tend(s) to suffer from alcoholism? 

People who have an addiction to alcohol 

People 

 

 

On the other hand, the attitudes in the 

home in which a person grows up may play a role in 

whether or not a person develops a drinking problem. 

What does the attitude in the home play in 

developing a drinking problem? 

It’s a person the attitude in the home play 

a role in developing a drinking problem. 

The house in which a person grows up 

A person grows up may play a role in 

whether or not a person develops a drinking problem. 
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The attitudes in the home played a role in 

developing a drinking problem. 

 

 

Tobacco users, especially teenagers, 

may appear healthy. However, tobacco users increase their 

chances of cardiovascular and respiratory diseases, lung 

cancer, and other forms of cancer each time they use 

tobacco.  

Although they may appear healthy, what will 

teenagers increase with tobacco use? 

Their chances of cardiovascular and 

respiratory diseases 

 

Their chances of cardiovascular and 

respiratory diseases, lung cancer, and other forms of 

cancer  

 

 

With appropriate treatment, the 

progress of alcoholism can be stopped. Alcoholic can lead 

productive, happy lives if they stop drinking completely. 

In the first step of recovery, alcoholics must acknowledge 

their problem, and ask for help. For some, it takes the 

shock of losing a job or being arrested. For others, it may 

take the shock of being separated from their families to 

motivate alcoholics to enter treatment programs.  

What can you do to stop the progress of 

alcoholism? 

Acknowledging  own problem and ask 

for help 

We can give an appropriate treatment or 

stop drinking completely. 

Progress of alcoholism can be stopped by 

appropriate treatment. 

Appropriate treatment  enables us to stop 

it. 

4

1  

Alcoholics must acknowledge their 

problem and need to ask for help and alcoholics need to 

enter treatment programs.   

  

 

In the United States today, lung cancer 

is the most deadly form of cancer. Scientists estimate that 

87 percent of the deaths caused by lung cancer are related 

to smoking.  

Ho  seriously is smoking related to lung 

cancer? 

87percent of the deaths cause by lung 

cancer. 

  

Did you know that tobacco products 

are directly responsible for the deaths 400,000 Americans 

each year or more than 1,000 people a day?  

How many Americans die for a year due to 

tobacco products ? 

400,000 Americans die for a year  due to 

tobacco products. 
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Many states and communities now 

require residents to recycle materials such as newspapers, 

metals, plastics, and glass. Recycle as much

material as you can. Glass, metal, plastic razors, and car 

batteries can be recycled.  

What materials can be recycled? 

Newspapers, metals, plastics, and glass. 

 

We are learning that it (melatonin) has 

a significant influence on our hormonal, immune, and 

nervous systems. Research is showing melatonin’s role as 

a powerful antioxidant, its anti-aging benefits, and its 

immune-enhancing properties.  

Show melatonin’s roles as many as possible.  

A significant influence on our hormonal, 

immune, and nervous systems. 

Melatonin’s roles as a powerful oxidant, 

its antioxidant, its anti-aging benefits, and its immune- 

enhancing properties.  
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工学系学生に対する数学基礎教育について
- 何をどのように教えるか -　　

　鈴木紀明 西健次郎
　 理工学部・数学科

塚本道郎
元理工学部・数学科

—————————————————————————————————————

1. はじめに

数学科の教員にとっては，数学科の学生の教育と

ともに，初年次の工学系の学生の数学基礎教育は重

要な職務です．専門分野での学習に戸惑わないため

の数学基礎力をつけてもらうために，何をどのよう

に教えたらよいのかを日々模索しています．有効な

教育のためには，担当する教員と，各専門分野の教

員との意思疎通が重要であることは言うまでもあり

ません．私たちの基礎教育に対する姿勢と考えを述

べて，それをもとにして，理工学部の先生方の数学

基礎教育に対するご意見を伺うアンケート調査を行

いました．本稿では，その調査結果から見えてきた

ことを報告したいと思います．

2. 数学基礎教育についてのアンケート

2-1 アンケートのお願い

４月下旬に，次の依頼文を (数学科を除く)理工学

部の専任教員に送りました．

工学系の基礎教育をどのように行うかについて，

理工学教育推進センターでの活発な議論があり，そ

れは松本と鈴木の論文[1]でも報告されています．た

だし，これは数学教育の制度的な面についての指摘・

改善を目的にしているようです．今回，私たちが議

論したいのは数学教育の中身です．すなわち，名城

大学の工学系の初年次の学生に「何を教えるべきか」

(あるいは「何を教えるべきでないか」)について皆

様のご意見をお伺いしたいと思います．初年次の数

学教育に望むこと，2年生以降の専門教育において

困ったご経験 (こんなことは当然知っていると思っ

たのに学生が知らなかった具体的事例)などについ

て，下記のアンケートにてご回答下さい．

数学基礎教育についてのアンケート
　　　　　　　　　　　　　　　 　

　　　　　　　　
氏名または学科名 (無記名でも構いません)

下記の質問に A, Bどちらかに◯を付けて下さい．

[1] 現状の理工学部の数学基礎教育について

　 A: このままでよい　 B: 問題点がある

[2]専門教育における数学基礎知識の不足について

　A:困ったことはない　B:困ったことがあった

[3] 私たちの数学教育に対する考えについて

　 A: 特に異議はない　 B: 異議がある

[1], [2] で B を選ばれた方は，具体的事例をお書
き下さい．また [3] については賛否を含めてお考
えを聞かせて頂けると幸いです．その他，初年次
に限らず数学教育全体についてのご意見があれば
それも自由な形でお書き下さい．

初年次教育に対する私たちの考えを添付 (次節)し

ます．文章中の「私は．．．と思う」言う表現は私た

ち 3人の考えです．すべてが数学教室の総意と言う
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わけではありませんし，ましてや数学者全体の共通

認識と言うわけでもありません．文責は我々3人に

あります．また，議論を活発化させる意味で，現状

の数学教育を擁護するような書き方になっています．

皆様には，大いに反発して頂いて建設的なご意見を

お願いします．頂いた意見を集約して，今後の数学

の基礎教育向上のための一助にできればと考えてい

ます．年度初めの慌ただしい時期ですが，何卒ご協

力をお願い申し上げます．

2-2 初年次教育に対する私たちの考え

アンケートに際しては以下の文章を添付しました．

私たちは工学系でなく数学科の学生の教育も行い

ます．しかし，数学科の学生は 2年次以降も数学を

勉強するのですから，数学を嫌いにならない点だけ

注意すれば (それが難しいのですが)何を教えてもよ

いのです．一方で，工学系の学生にとっては，1年次

に学ぶ数学が一生の数学レベルを決めるといっても

過言でない，大変重要なものであると考えます．こ

の点については皆様と同じ考えと思いますが，具体

的な内容となるとちょっと心配します．

今回のテーマに反しますが，私は「何を教えるべ

きか」はそれほど重要と思っていません (反発して

下さい)．「何を教えるか」よりも「どのように教え

るか」の方が大切と考えます．初年次の数学教育の

目標があるとすれば

(1) 計算力をつける．

(2) 論理的思考力をつける．

ことだと思います．極端に言えば，何を題材にして

もよいのです．それらの学習を通して (1), (2) が身

につくことが重要と考えます．もちろん，それだか

らといって，三角関数の微分も知らないでは困りま

す．最低限の必須事項は知った上でという注釈が付

きますが．この必要最低限の内容が何であるかを探

ることも今回のアンケートの目的です．

私が (1), (2) のためにどのように考えて講義を

行っているのかを書いてみます．学生の計算力が落

ちたことを実感される先生も多いと思います．「分数

の計算もできない大学生」などと揶揄されています

が，私の感ずるところでは，実際に分数の計算その

ものができない学生はいません．できないとは計算

ミスをするのです．受験勉強の是非はありますが，

良い点のひとつは計算練習を黙々とやる (やらされ

る)ことです．これによって計算のコツのようなも

のが身につき，計算ミスを減らします．残念ですが

名城大学の学生の中にはこれが不十分の人がいるよ

うに感じます．

それを補う意味での計算練習を数学講義の中で

することは必要ですが，もうひとつ注意すべきこと

は，計算ミスをする学生は計算ミスをするような計

算 (書き方)をしているということです．学生には講

義ノートをキチンと取ることを要求していますが，

何も言わないと学生はていねいにはノートを取りま

せん．それが計算ミスを誘発する原因と考えます．

誤字脱字は論外ですが，乱雑なノートを見ると計算

ミスを起こすような書き方が見られます．例えば，

「b と 6, q と 9, z と 2 」などのアルファベット

と数字の区別ができない記述です．数学の約束を無

視した誤りも多くあります．234 は 2(34) = 281 で

あって (23)4 = 84 ではありません．また，log xと

y の和は y + log x と書けばよいが， log x + y と

書くと，いつの間にか log x + y = log(x + y) とし

てしまう．同じことですが，sin(x2 + 1) の微分は

(sin(x2 + 1))′ = 2x cos(x2 + 1) とすれば問題ない

が，これを (cos(x2 + 1))(2x) = cos(x2 + 1)2x =

cos(2x3 + 3x) としてしまう誤りなどです．

講義ノートをキチンと取ると，カッコの必要性や，

文字の混用が自然に改善されると思います．実際，

講義ノートを見ればかなり正確に理解度が把握でき

ます．数学は講義ノートをとるためのもっともよい

練習台です．この習慣は，数学に限らず他の科目の

受講へもよい影響を与えるでしょう．

工学系の先生の内には「数学は道具であるから，

使えればよい．定理の証明よりも計算ができること
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が重要である」と考えられる方が多いかもしれませ

ん．数学の定理が分かりづらいのは多くの主張が存

在定理だからです．数列の極限の存在，級数の和の

存在，積分の存在など，あるいは，平均値の定理 (私

は微分学の中で一番重要と思う)も

f(b) − f(a)
b − a

= f ′(c)

となる c が存在するというものです．これはある実

数 c が存在することだけを言っていて，その値が何

であるかは分かりません．この中途半端に見える主

張が定理の理解の支障にもなっていると思われます．

どうせ，昔から知られていることだから，そんなに

注意しなくて，計算だけできればよいとお考えかも

しれません．

例を挙げます．「漸化式 an+1 = 2an + 1, a1 = 1

で定まる数列の極限 limn→∞ an を求めよ」 [解答]

極限値を α とする．漸化式で n → ∞ とすると

α = 2α + 1 となり，これから極限値は α = −1 で

ある．ところが，実際に an を順次求めてみると，

a1 = 1, a2 = 3, a3 = 7, a4 = 15 · · · で −1 には収束

していない．収束していない数列の極限を求めたの

でこのような矛盾が生じたのです．大げさに言えば

存在定理の重要性です．有名な例として「自然数の

中で最大のものは 1である」があります．最大の数

を n0 とする．もし n0 �= 1 ならば n2
0 > n0 となる

ので n0 が最大であることに反する．よって n0 = 1

である．

極大や極小値を求める問題について，定理は極大・

極小になる点の微分係数は 0 であると教えてくれま

す．そして，学生はすぐに，f ′(x) = 0 を計算しま

す．それは誤りではありませんが，関数に微分がで

きない点があれば別の考察が必要です．定理を表面

的に使うと f(x) = |x| には最小値 (極小値)がない

ことになるかもしれません．

数学の定理は「ある条件が満たされれば，そのと

き，次の結果が成り立つ」という形で述べられます．

学生の答案を見ていると，結果のみに目がいって条

件を無視している場合が多くあります．私も，定理

がキチンと使えることが重要で証明に拘泥するつも

りはありませんが，キチンと使えるとは，条件がみ

たされているかを確認して使うことです．そして，そ

れらの条件が何故に必要なのかは証明を見ないと分

かりません．証明は「取り扱い説明書」なのです．細

部まですべて見る必要はありませんが，重要な点が

どこにあるかは教えてくれます．学生には証明の細

部まで理解できなくてもよいが，どこで条件が使わ

れているかだけは注意するように言っています．も

うひとつ，証明の擁護をすれば，数学的なアイディ

アや面白さはすべて証明の中にあると思います．難

解な細部に拘って基礎部分がおろそかになってはい

けませんが，基礎を理解するためには基礎だけを学

べばよいわけではないと思います．

数学において計算は重要でしょうが，数学者マク

ミランは「数学はなるべく計算をさけるための技術」

と言っています．闇雲の計算でなく，理論的思考に

基づいての計算が重要ということでしょう．それは

数学の研究だけでなく応用するときも同じです．学

生の中には，確率が 2となったり，温度が −300°

C となるような計算をしても平然としている人がい

て驚きます．数列の一般項を求める問題では，得ら

れた式で n = 1, 2 を確かめてみること，積分の問

題では微分して検算してみること，などを強調しま

すが学生はやりません．実は，学生は「やらない」

のではなくて「やれない」のではないかと危惧しま

す．実際，これらはいくつかの知識が有機的に結び

ついていないとできないことです．少し大げさに言

えば，このような論理思考ができるようになること

が数学の基礎教育の目標ではないかと考えます．

次は先日の再試験 (統一)の問題のひとつです．

(1) F (x) =
∫ x

0

t sin t dt を計算せよ．

(2) F ′(x) を計算せよ．

(1) の出来はまずまずです．(2) は計算しないで

答てもらいたかったのですが，学生は計算をします．

もちろん計算してよいのですが，x sinx 以外の答な

ら計算ミスを疑わなくてはいけません．残念ですが
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かなりの学生が間違った答のままで平然 (?)として

いました．微分と積分は逆演算であるという微分積

分学の基本定理の理論が実際の計算に結びついてい

ないのです．

「何を教えるか」よりも「どのように教えるか」

が重要といった点について説明を加えます．例えば，

arcsinxの微分は 1/
√

1 − x2 です．また (a2+x2)−1

の原始関数は (arctan(x/a))/a です．これを教える

とき，この式を黒板に書いて覚えて下さいと言えば

すぐ済みます．学生もそれを覚えて試験に臨めば両者

とも楽なのです．しかし直ぐ忘れます．私は，これら

の公式は覚えてはいけないと思います．(sin x)′ =

cos x と (1+x2)−1 の原始関数が arctanx であるこ

とは覚えるべきですが，この事実と逆関数微分や置

換積分の考えから，前述の式が導けるようになって

もらいたいのです．公式に頼ると，ex の微分はでき

るが e2x+1 はわからないことになりうるのです．科

学のそして数学の基本的考えは，複雑なものを解析

して単純な場合に帰結することだと思います．「記憶

(公式)にたよる解法」ではなくて「論理に基づく解

法」ができることが重要と考えます．もちろん，こ

のためには，教える側も学ぶ側も苦労します．教え

る内容の厳選が望まれる所以です．

工学系はそれぞれの専門分野によって必要とされ

る数学が異なるであろうことは，門外漢にも想像で

きます．しかし，あまりこの点を強調すると数学の持

つ一番大切な面が隠れてしまうのではないでしょう

か．釈迦に説法をさせて頂きます．ay′′+by′+cy = f

は振動を表す微分方程式です．これは機械科でみれ

ばバネの振動になり，電気科でみれば電気回路の問

題になります．2つの異なる現象が数学を通すと結

び付きます．例えばバネの実験を電気回路に置き換

えて実験できるかもしれません．

初年次の数学教育は微積分と線形代数の２本立て

で行われています．これまで，皆様の関心も大きい

と思われる微積分について記しましたが，「何を教え

るか」ということでは線形代数の方が問題点が多い

かもしれません．ふたつの役割をあえて言えば，微

積分によって計算力が高まるのに対して，線形写像

や線形空間の理論は論理的記述能力の向上のための

とてもよい教材です．しかし，現在の講義内容がそ

のために相応しいかについては心配します．学生が，

連立方程式を行列を使って解くことを「簡単なこと

を難しくして解く」と感じたら困ります．線形代数

の重要性は認めますが，もう少し微積分の方に重点

をおいた時間構成でもよいのかもしれません．

数学の重要性を工学系の学生に伝えるには，それ

ぞれの専門の皆様の一言が重要です．それは私どもの

百言に勝るのです．皆様のお考えをお聞かせ下さい．

3. アンケート結果について

5月中旬までに理工学部の数学基礎教育に関して

のアンケートに対して 22名の先生方からご回答があ

りました．お忙しい中でご意見をお寄せ頂いた先生

方には大変感謝申し上げます．一方で，思ったより

も回答数が少なかったというのも偽らざる感想です．

さて，その結果ですが

[1] 現状の理工学部の数学基礎教育について

　　 A: 8名　　 B: 12名　　その他 (2名)

[2]専門教育における数学基礎知識の不足について

　　 A: 4名　　 B: 16名　　その他 (2名)

[3] 私たちの数学教育に対する考えについて

　　 A: 14名　　 B: 5名　　その他 (3名)

これらの結果から即断はできませんが，[3] につ

いて異議がないと言われる先生方が多かったことに

は心を強くします．一方で，現状の基礎教育に問題

点があることのご指摘は反省すべきことです．自由

記載の多くの貴重な意見も踏まえて，私たちの考え

を今一度整理・検討してみたいと思います．

工学系の基礎数学にはリベラルアーツの面と専門

基礎科目としての役割の両面があります．誤解を恐

れずに書けば「文化としての数学」と「道具として

の数学」です．専門分野での研究に直接役立つ数学
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をということで，他学科の教官が「道具としての数

学」を重視されることは当然でしょう．実際，アン

ケートには，力学などの物理現象などを意識して教

育すべきであるという意見がありました．教える側

として「計算力」「論理的思考力」を養成するにして

も，単なる計算練習にならない配慮が必要です．計

算して得られた答に身近な実態があれば学生もより

興味を持つでしょう．また，(連立)微分方程式，フー

リエ解析，複素関数，多変量解析，確率統計などを

基礎教育として望まれている先生方がおられました．

しかし，これらを初年次のカリキュラムに入れるこ

とは (時間的に)難しいと思います．もちろん，これ

らの科目への応用を意識して講義をすることは重要

でしょうが，初年次の教育の後にそれぞれを必要と

する学科が上記の科目を開講して頂くことが望まし

いと思います．初年次の数学教育はこれらの科目を

学ぶための基礎体力養成です．数学を数学として学

ぶことも必要です．工学系の先生方には，この機会

に今一度初年次の基礎教育のカリキュラムを見て頂

いて，現在の教育内容を確認して頂くことを希望し

ます．それに関連しますが，数学 1～4という講義

名は学生も内容を把握し難いので，例えば，微分積

分，線形代数などとした方がよいのではというご意

見を複数の先生から頂きました．私たちもそのよう

に思います．

多くの先生方が専門教育の場での学生の数学基礎

知識の不足を指摘されました．簡単な計算ができな

い上に計算ミスも多い．計算練習の不足，検算をし

ないことなどを嘆かれています．数学の理解のため

には機械的訓練も重要ですから，課題を出して強制

的に計算練習をさせることもある程度は必要でしょ

うが，その際に学生のやる気を喚起させることが重

要です．数学は科学ですが，科学の基本は驚きと思

います．驚きが科学発展の原動力です．数学の学習

の中でも学生に驚いてもらわなくてはいけません．

高校数学の延長としての数学だけではない，数学の

美しさとか意外性を感じてもらえる講義をしたいと

考えます．ここに「文化としての数学の」出番があ

ります．物理学者のファイマンはオイラーの公式

eix = cos x + i sinx

は「数学における最大の公式で人類の至宝」と言っ

ています．ユークリッドは 2000年以上前に背理法

を使って素数が無限個あることを示しました．パス

カルの数学的帰納法も論理思考法の傑作です．私は

lim
x→0

sinx

x
= lim

x→0

ex − 1
x

= lim
x→0

log(1 + x)
x

= 1

には理屈を越えた美しさを感じます．もっと卑近な

例を挙げます．eax の積分は積分定数を省略すると
∫

eaxdx =
1
a
eax

です．この両辺を “a で微分”すると
∫

xeaxdx =
(ax − 1)eax

a2

を得て，xeax の原始関数が求まります．学生は文字

の入った計算を苦手としますが，文字を入れて計算

することの有効性が分かれば意識が変わるかもしれ

ません．話が横道にそれましたが，講義において歴

史的事実や意外な計算法を示すことが学生の数学へ

の関心を深める要素になるだろうと言うことです．

私たちは「道具」vs「文化」の議論をしてるわけ

ではありません．実際，これらは相反するものでは

なくて共存させるべきものです．講義を担当するも

のとしての反省は，専門分野で使われる数学を知る

努力を怠ってはならないことです．一方で，数学基

礎教育は，専門分野の一部というより，物事を原点

に遡って考えそれを定量的に把握するという数学的

思考力の向上を目指すべきと考えます．

数学の講義に華々しさはありません．淡々と機械的

訓練が続くことになりますが，学生の自主的な努力

なくして数学の理解はあり得ません．教育の場での

主人公はあくまでも学生です．私たちにできること

は学生が自ら鉛筆を取って数学の勉強をするような

環境を作ることです．数学の魅力を語って知的好奇

心を刺激することも必要です．練習課題において学
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生が答えやすい問題を初めに並べるなどの工夫だけ

でも案外と効果があります．高校や中学のときに数

学の問題を自分一人の力で解いて得られたときの満

足感・爽快感を経験した学生は多いと思いますが，大

学の段階でそれらが忘れ去られているのは残念です．

検算をしないことを含めて，学生は自分の出した

答にまったく無頓着です．本当にその答でよいのか

を自分の力で検証する力 (意識)を身につけさせたい

ものです．得られた結果の検証はどの分野でももっ

とも重要なことでしょうが，そのためのトレーニン

グとしての数学の役割は小さくないと思います．

要約します．初年次の数学教育については「数学

的思考力と計算力の向上を目標として，2年次以降

の専門分野でどのような数学が表れても戸惑わない

ための基礎力 (数学リテラシー)の修得のため」に，

工学系の教員との情報交換をより密接にして「学生

の知的好奇心を刺激し，学生が自ら学ぼうとする環

境を提供する」ような授業プランを名城大学の学生

の実態に即して作成することが必要であると私たち

は考えています．

参考文献

[1] 松本幸正，鈴木温：「名城大学理工学部におけ

る数学基礎教育の改善と効果検証」工学教育 (J. of

JSEE), 58-4 (2010), 77-83.
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