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Abstract—The program "Educational Clinic" was recently 
developed and implemented at the Technion – Israel Insti-
tute of Technology. This one year program is designed to 
train engineering students as teaching assistants in high 
schools in order to help high school pupils with mathematics 
and science. The study described in this paper tracked 
changes in students' motivation to participate in the pro-
gram throughout the year. Data was collected by question-
naires and interviews. The findings reveal that alongside a 
fixed high level of extrinsic motivational factors, which re-
flect student satisfaction of improving their teaching skills, a 
considerable increase was found in the level of intrinsic mo-
tivational factors, which express the students' interest in the 
program.  

Index Terms—Engineering education, motivation, outreach 
activities, science teaching. 

I. INTRODUCTION 
Due to the acute shortage of scientists and engineers [1-

2], many universities offer programs which aim to in-
crease high school pupils' interest in science and engineer-
ing and encourage them to develop a career in these fields. 
Some of the programs are set in the universities them-
selves, which high school pupils visit [3-4], while in oth-
ers the activity is held in the high schools with the univer-
sities' representatives – professors and students. For in-
stance, in the UK, faculty members teach a basic course in 
programming in high schools [5], and in Brazil, scholar-
ship students demonstrate laboratory experiments in high 
schools [6]. 

Recently at the Technion – Israel Institute of Technolo-
gy, a unique program entitled "Educational Clinic" has 
been developed and implemented. The program which 
lasts for one academic year is designed to train engineer-
ing students as teaching assistants in high schools, in order 
to help high school pupils with mathematics and science 
and increase their interest in higher education in these 
disciplines. The first part of the program provides theoret-
ical knowledge regarding learning theories and teaching 
methods, and as part thereof the students experience 
teaching science in front of their peers. The second part of 
the program includes practical experience in teaching sci-
ence at high schools in front of small groups of pupils. It 
is important to note that contrary to similar programs, as 
detailed above, the current program does not limit students 
to demonstrating experiments alone, but they may also 
teach theoretical subjects. In addition, they do not get a 
scholarship in return for their participation, but an aca-
demic score of three credit points including grading. 

Thirteen students took part in the first class of the pro-
gram, which was held in 2013. The study described here 

tracked changes in students' motivation to participate in 
the program. 

 We begin the paper with a literature review on motiva-
tion and the self-determination theory. Next, we describe 
the program "Educational Clinic" and present the research 
goal and chosen methodology. Finally, after describing the 
findings, we discuss the conclusions and suggest direc-
tions for further research. 

II. THEORETICAL BACKGROUND 
Motivation is a driving force at activities directing, vol-

untarily and without coercion, for the investment of physi-
cal, mental and spiritual effort. According to Maehr [7] 
motivation is characterized by the following dimensions: 
direction – selecting the specific behavior from the variety 
of all the possibilities, intensity - the amount of resources 
invested in the selected behavior, and quality - how the 
individual feels about the selected behavior. 

Theories of motivation attempt to trace the source of 
motivation and explain processes that drive the individual 
to behave as he/she does. Theories can be affiliated to the 
personality [8], behavioral [9], social-cognitive [10-11] 
and humanistic approaches. The humanistic approach, 
described below, emphasizes the importance of providing 
the needs of the individual and his/her tendency to self-
actualization. Maslow's hierarchy of needs [12], is consid-
ered one of the most prominent representative of the hu-
manistic approach, according to which innate human 
needs maintain a hierarchical relationship between them, 
so that while needs were not yet provided at a given level, 
needs at a higher level will not affect the motivation.  

The self-determination theory [13-14] argues that a per-
son has three innate needs: need for autonomy – the need 
to feel that the individual’s behavior was not forced upon 
him/her, need for competence – the need to feel that the 
individual is capable to meet challenging goals, and need 
for relatedness – the need to be accepted and valued by 
others. Conditions supporting these needs foster high 
quality motivation. Deci et al. [13] describe the sources of 
motivation as a spectrum between intrinsic factors and 
extrinsic ones. Located at one end is the Intrinsic Motiva-
tion arising from interest and enjoyment. At the opposite 
end lies the Extrinsic Motivation which includes four 
types of regulation: 
• Integrated regulation resulting from seeing the be-

havior as reflecting the identity of the individual; 
• Identified regulation resulting from identifying the 

inherent value of the behavior. The behavior is a 
means allowing another activity which brings about 
interest and enjoyment, or alternatively, the behavior 
is of a moral value; 
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• Introjected regulation which is caused by a need for 
ego enhancement [15] or a desire to fulfill the expec-
tations of people important to the individual; 

• External regulation deriving from hope for receiving 
a material reward, or alternatively, fear of punish-
ment. This regulation is the only type of motivation 
recognized by supporters of the behavioral approach 
[9]. 

 

In addition, the theory defines a state of lack of motiva-
tion (Amotivation) in which the individual lacks the inten-
tion to act. Amotivation results from not feeling compe-
tent to do an activity [16] or not indentifying its value 
[17]. The theory claims that the more the motivation stems 
from intrinsic factors, the more its quality is high.  

The self-determination theory in the educational context 
[18-19] serves as a theoretical framework in many studies 
dealing with motivation among pupils in schools [20-22] 
and students in universities [23-24]. For instance, Koh et 
al. [25] showed that simulation based learning among me-
chanical engineering students has provided the three needs 
discussed, and thus improved the intrinsic motivation. 
Additionally, Gero [26] found a significant improvement 
in the intrinsic motivation of electrical engineering stu-
dents who took an introductory course that has fulfilled 
these needs. Since this theory has become a leading theory 
in educational motivation, it will be used to examine the 
motivation of students attending the program "Educational 
Clinic". 

III.  PROGRAM DESCRIPTION 
The program "Educational Clinic" is as aforesaid, made 

up of two parts. The first part focuses on concise teacher 
training, which is provided during the winter semester as 
part of the academic course "Educational Clinic 1", of 
three weekly hours. The second part, which is mainly ex-
periencing teaching in high schools, is held during the 
spring semester as part of the course "Educational Clinic 
2". The program is offered to all undergraduate students at 
the Technion. 

The course "Educational Clinic 1" begins with a six 
weeks long theoretic chapter which deals with learning 
theories and teaching methods. The cognitive, affective 
and social aspects of learning are taught over the first 
three weeks. The following three weeks are dedicated to 
teaching objectives, teaching methods, and teaching eval-
uation. On the seventh week, a model lesson is held by the 
course faculty. The remaining weeks are dedicated to mi-
croteaching, as part of which each student gets to experi-
ence teaching a 45 minutes class in front of his/her course 
peers, on a subject of his/her choosing taken from the high 
school curriculum in mathematics or physics. The rest of 
the students actively participate in class, including asking 
questions, while at the same time filling out a suitable 
evaluation form. At the end of the class, a discussion is 
held with the teaching student, his/her course peers, and 
the faculty, at the end of which the student is asked to 
submit a reflection report. A weekly syllabus is given in 
Table I. 

As part of the course "Educational Clinic 2", the stu-
dents teach in high schools small groups of pupils, for 
three weekly hours. A variety of scientific subjects are 
taught with the guidance of a professional teacher. The 
students help high school pupils with difficulties and/or 
guide extracurricular activities for outstanding pupils, in-

cluding tours of the Technion. It is important to note that 
the students are the ones to select the school and the sub-
ject, and they are not limited to the high school curricu-
lum. Throughout the semester the course faculty holds 
guidance meetings with the students. During these meet-
ings the students discuss experiences and jointly deal with 
difficulties. 

TABLE I.   
"EDUCATIONAL CLINIC 1": WEEKLY SYLLABUS  

Week Subject Details 

1-3 Learning 

• Learning: definitions, factors influencing 
learning 

• Cognitive aspects of learning: definitions, 
theories of cognitive development 

• Motivation and learning: definitions, moti-
vation theories 

• Social aspects of learning: social facilita-
tion, social loafing, conformity, stereotype 
threat, self-fulfilling prophecy  

• Learning theories: behavioral learning, 
cognitive-behavioral learning, social learn-
ing 

• Transfer of learning: definitions, taxono-
mies 

4-6 Teaching 

• Teaching objectives: definitions, taxono-
mies  

• Stage fright 
• Teaching methods 
• Teaching evaluation 

7-14 Microteaching • Model lesson 
• Microteaching and reflection 

IV. RESEARCH GOAL 
The research goal was to track changes in the motiva-

tion of students attending the program "Educational Clin-
ic". The following research question was derived from the 
research objective: Was there a change during the pro-
gram in students' motivational factors? If so – what char-
acterizes this change? 

V. METHODOLOGY 
The research population comprised of thirteen engineer-

ing students (two of which are female students) aged 20 – 
33. The students were in their 3rd – 9th semester of studies. 
Ten of them had some experience in teaching. As part of 
the program, the students taught at eight high schools in 
the north of Israel. The students taught mathematics, phys-
ics, chemistry, biology, and computer science to groups of 
pupils of the 8th to 12th grades, composed of two to twenty 
eight pupils. 

In light of the small number of students who had taken 
part in the program, and since the study focused on char-
acterizing change processes the students underwent during 
the program, we chose to use qualitative tools. The stu-
dents were asked to fill out open questionnaires on three 
dates: a preliminary questionnaire at the beginning of the 
course "Educational Clinic 1" (Questionnaire 0), an inter-
mediate questionnaire at the end of the course "Education-
al Clinic 1" (Questionnaire 1), and a final questionnaire at 
the end of the course "Educational Clinic 2" (Question-
naire 2). In addition, at the end of each course group inter-
views were held with the students. The questionnaires and 
interviews focused on the students' motivation to partici-
pate in the program. Students’ answers were content ana-
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lyzed and categorized. The self-determination theory was 
used as a theoretical framework for the qualitative analy-
sis. 

VI. FINDINGS 
In the preliminary questionnaire (Questionnaire 0), the 

students were asked "Why did you choose to participate in 
the program?". Twelve of the respondents (92%) gave 
practical reasons: "overcoming stage fright", "improving 
my self-confidence", and even "it helps with job inter-
views". One student only (8%) mentioned interest as a 
factor for his participation in the program: "The subject of 
teaching is very interesting". 

In the intermediate questionnaire (Questionnaire 1), 
which was filled out at the end of the "Educational Clinic 
1" course, the students were asked "What are your feelings 
having experienced microteaching?". All students (100%) 
noted that it was an especially positive experience: "It was 
an exceptional experience", and "The experience I had is 
priceless". Excerpts from the interviews reveal that the 
positive experience was as a result of feeling able to suc-
cessfully accomplish the challenge of teaching a class: 

"I have experienced the real thing… it was really chal-
lenging… but I managed to do it!" 

In the intermediate questionnaire the students were also 
asked "What is your opinion of the course?". All students 
(100%) wrote the course was able to provide teaching 
skills: "The course is very important for any future engi-
neer. It excellently prepares you to present projects and 
face an audience", and "It provides very necessary tools 
for all students and tutors at the Technion". Six of them 
(46%) also noted the interest and enjoyment they had 
found in the course: "It is definitely the most interesting 
course I took during these studies" and "The main feeling 
I take from this is enjoyment". 

In the final questionnaire (Questionnaire 2), which was 
filled out at the end of the "Educational Clinic 2" course, 
the students were asked about their considerations when 
choosing the high school in which they had taught, 
"Please specify your considerations in choosing the high 
school in which you taught". Seven students (54%) noted 
they preferred teaching in the same high school they went 
to as pupils and to which they feel a sense of belonging: "I 
viewed this experience as closure and an opportunity to 
give back a little to the place where I grew up", and "This 
is the high school I had attended… this is my community 
and I can help it". Others wrote that they had chosen the 
high school according to the characteristics of the pupils 
who attend it "I felt comfortable standing in front of 
stronger pupils with a liking of the subject". 

In reply to the question of "What do you think of the 
program?", all students (100%) noted their positive im-
pression of it and mentioned both the benefit they had 
gained therefrom: "I learned how to improve my teaching 
skills… it benefited me… skills I am taking with me to 
any project I may deal with in future in the field of teach-
ing / training and marketing", and the interest and enjoy-
ment they had experienced: "This is the most fun thing I 
have had since I started studying at the Technion (and I 
have been studying for many years)" and "The activity 
was very interesting for me… after the training and every-
thing I went through with the class I felt I was giving to 
the pupils because I wanted to give and not because I had 
to". 

Excerpts from the interviews reveal that the sense of au-
tonomy had contributed to the enjoyment which character-
ized teaching at a high school: 

"A really fun experience… there is no other place – 
school or academic course – which gives you such a free 
hand as they do here… which lets you try and dare… 
make your own decisions regarding what to teach, how, 
and at what pace." 

The sense of competence also contributed to the enjoy-
ment: 

"My self-confidence improved really rapidly… I felt 
wonderful that I was able to teach." 

In response to the question of "Would you recommend 
your friends join the next class of the program?", twelve 
students (92%) answered positively and reasoned: "Be-
cause the program teaches, contributes on a personal level, 
and is also full of experiences – all in one". One student 
(8%) replied that he would reservedly recommend it as the 
practical part did not go well administratively at the high 
school in which he had chosen to teach. 

Students’ motivational factors at the end of the program 
are summarized in Table II. The ways in which the pro-
gram has satisfied students' needs are presented in Table 
III.  

TABLE II.   
STUDENTS’ MOTIVATIONAL FACTORS (END OF PROGRAM)  

Motivational 
factor Example Interpretation 

Intrinsic motiva-
tion 

This is the most fun 
thing I have had since I 
started studying at the 
Technion. (Question-
naire) 

The program was enjoy-
able 

Extrinsic motiva-
tion / Identified 
regulation 

I learned how to im-
prove my teaching 
skills… it benefited me. 
(Questionnaire) 

The program was benefi-
cial since it was able to 
provide teaching skills 

TABLE III.   
FULFILLMENT OF STUDENTS' NEEDS (END OF PROGRAM)  

Need Example Interpretation 

Competence 

My self-confidence im-
proved really rapidly… I felt 
wonderful that I was able to 
teach. (Interview) 

The need for compe-
tence was fulfilled by 
successfully accom-
plishing the challenge 
of teaching a class 

Autonomy 

A really fun experience… 
there is no other place – 
school or academic course – 
which gives you such a free 
hand as they do here… 
which lets you try and 
dare… make your own 
decisions regarding what to 
teach, how, and at what 
pace. 
(Interview)  

The need for autonomy 
was satisfied with the 
sense of a "free hand" 
the students had felt 
when determining their 
high school teaching 
subjects 

Relatedness 

This is the high school I had 
attended… this is my com-
munity and I can help it. 
(Questionnaire) 

The need for related-
ness was fulfilled by 
teaching at a high 
school where the stu-
dents themselves had 
studied and felt a sense 
of belonging thereto 
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Fig. 1 presents the frequency of mentioning intrinsic 
motivational factors and extrinsic motivational factors 
which reflect identified regulation in the answers received 
in the different questionnaires. It is important to 
emphasize that other extrinsic motivational factors (or 
amotivation) were not found in the students' answers. The 
chart indicates that while the frequency of extrinsic factors 
which express identified regulation remained nearly fixed, 
the frequency of intrinsic factors considerably increased 
during the program. 

 
Figure 1.  Intrinsic and extrinsic motivational factors: Frequency of 

mentioning in questionnaire answers  

VII. DISCUSSION 
According to the findings, the weight of identified mo-

tivational factors was nearly unchanged throughout the 
program and maintained a very high value. This would 
indicate the students' expectations to benefit from the pro-
gram – expectations which were expressed in their an-
swers to Questionnaire 0 – were indeed met as can be seen 
from their answers to Questionnaires 1 and 2. However, a 
notable change in intrinsic motivation factors was evident 
during the program. In the beginning of the program the 
weight of intrinsic factors was very low compared with 
the weight of extrinsic factors. As the program progressed, 
the weight of intrinsic factors increased to the point where 
all students noted their interest in and enjoyment of the 
program.  

The gradual improvement in intrinsic motivation can be 
explained in light of the self-determination theory [13-14]. 
According thereto, improvement is the result of the pro-
gram's ability to satisfy the individual's three basic needs. 
The need for competence was fulfilled by successfully 
accomplishing the challenge of teaching a class; the need 
for autonomy was satisfied with the sense of a "free hand" 
the students had felt when determining their high school 
teaching subjects; and, finally, the need for relatedness 
was fulfilled by teaching at a high school where the stu-
dents themselves had studied and felt a sense of belonging 
thereto. While the need for competence was beginning to 
be fulfilled already following their experience with micro-
teaching at the Technion and continued to be fulfilled dur-
ing their teaching at a high school, the two additional 
needs were satisfied only during their teaching at the high 
school.  

The abovementioned results conform to the findings by 
[25-26] that show an improvement in the intrinsic motiva-
tion of engineering students who attended courses that 
have fulfilled these three needs. It is especially interesting 
to compare the results with those received at a study ex-
amining the motivation of engineering students who had 

demonstrated laboratory experiments at high schools in 
Brazil [6]. In this case as well the students' intrinsic moti-
vation had improved, however for reasons which only 
partially overlap. In both cases the students had experi-
enced a sense of being able to rise to the teaching chal-
lenge. In addition, the sense of autonomy was similar in 
both cases and was the result of the relative freedom the 
students received when teaching or demonstrating labora-
tory experiments in high schools. However, there is a dif-
ference regarding the third need, namely, relatedness. 
While in the current study satisfying the need of related-
ness was the result of teaching at the high school where 
the student had studied and to which he/she felt he/she 
belonged, in the study described in [6], the need of relat-
edness was fulfilled by belonging to the unique group of 
students which was selected to take part in the program. 
Additionally, when comparing the abovementioned stud-
ies it is important to remember the significant difference 
between the two programs: the current program does not 
grant scholarships to students in return for their participa-
tion while the other program provides them. 

The theoretical importance of the study is expressed by 
characterization, for the first time to the best of our 
knowledge, of motivational factors in this unique pro-
gram. The practical contribution may be expressed by 
applying the findings when planning similar programs. 
These contributions are more valid in light of the severe 
shortages in scientist and engineers [1-2]. 

The current study was based on a relatively small popu-
lation. In the follow-up study we intend to increase the 
number of students who participate in the program. More-
over, we intend to examine the attitudes of the high school 
pupils, their teachers and parents towards the program.  

VIII. SUMMARY 
The Technion – Israel Institute of Technology has initi-

ated a unique program called "Educational Clinic", which 
trains engineering students as teaching assistants in high 
schools in order to help high school pupils with mathemat-
ics and science. 

The study examined the motivation of thirteen students, 
who had participated in the first class of the program, 
throughout the year. The findings indicate that alongside a 
fixed high level of extrinsic motivational factors, which 
express student satisfaction of improving their teaching 
skills, a notable increase was found in the level of intrinsic 
motivational factors, which reflect the students' interest in 
the program.  
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