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Abstract 
Eric Mazur’s method of peer instruction comprises regularly introducing multiple- choice questions into 
a group assignment. If a student in the group answered a question incorrectly, the group has to stop 
the lesson, discuss the question together and then re-answer the question individually [1]. Mazur 
(1996) stated that the percentage of students who answered correctly after the discussion increased 
[2]. “Learning gains approximately triple with an approach that focuses on the student and on 
interactive learning” [2].  

Following the various initiatives launched by Sheikh Mohammed bin Rashid on smart learning in April 
2012, smart government in May 2013 and smart city in 2017 which are aligned with UAE Vision 2021 
to become a knowledge-based economy through the integration of technology in education and daily 
life; the UAE ministry of education required the use of online assessment in all the courses taught at 
higher education institutions. This study discusses the use of online assessment on Blackboard (BB) 
in math courses for non-English native students, combined with peer tutoring.  

This study involved 107 sophomore UAE higher education students enrolled in four math classes 
taught by the same faculty member at a public university.  A literature review on the context of the 
study will be presented in regards to the UAE higher education system, Emirati students at the 
university level, and higher education faculty working in the UAE. 

During the semester, these four sections participated in a total of eight online assessments, where 
three of them included peer instructions. The research methodology implemented was a mixed 
method one. To collect quantitative data, a questionnaire was distributed to the students at the end of 
the study. This data was triangulated with four students’ focus group interviews, teacher’s interview 
and the assessment of the test grades. Results provided evidence that online exams taken with peer 
instruction performed better in small size classes, than the online evaluation alone. The improvement 
was clearly seen in the grades results, thereby reflecting the understanding and mastering of the 
course content and students’ satisfaction. This method of teaching filled the gap between English 
native teachers and non-English native students, where students were better able to support each 
other.  

Keywords: online assessment, peer instruction, math, higher education. 

1 INTRODUCTION 
Peer Instruction (PI) with Online Evaluation (OE) is an active learning instruction method that allows 
students to collaboratively solve in-class activities. It provides faculty with the possibility to obtain real-
time answers from students [3]. The learning gain tripled with the use of peer instruction with online 
evaluation [2].  The aim of this research is to explore the implementation of peer instruction with online 
evaluation of math courses at a UAE higher education institution.  

Following the initiatives launched by Sheikh Mohammed bin Rashid of smart learning in April 2012, 
smart government in May 2013 and smart city in 2017 which are aligned with UAE Vision 2021, to 
become a knowledge-based economy through the integration of technology in education and daily life; 
the UAE ministry of education has seen to it that the use of online assessment be applied in all the 
courses taught in UAE higher education institutions. 

The research questions that this study is aiming to tackle are the following: 

1 What is the impact of online evaluation with peer instruction for non-English native students 
learning math (impact on grades, students' attitudes and mastery of the course content)?  

Proceedings of EDULEARN17 Conference 
3rd-5th July 2017, Barcelona, Spain

ISBN: 978-84-697-3777-4
3312



2 What are the advantages and the disadvantages of online evaluation (OE) perceived by non-
English native students and their teachers in math courses? 

2 CONTEXT OF THE STUDY 
Based on previous literature reviews on researching higher education in the UAE, the context of this 
study aims to shed light on the UAE educational system, faculty working in UAE and Emirati students 
in higher education. 

2.1 UAE Higher Education System 
Although educational achievement levels in the UAE have made substantial improvements since the 
country’s inception, there are still major challenges to overcome for the UAE’s public education sector 
[4]. Education expenditure in the UAE now accounts for 20.5 % of the total federal budget in 2017, 
underlining the critical importance of education in the nation’s human capital development. The 
language of instruction in higher education is English. Qualified English speaking faculty are recruited. 
Female education is highly supported by the government [5]. Technology such as interactive board, 
iPad, mobile learning and internet are widely supported by the government and the educational 
leadership.  

The UAE government provides free education for all Emirati students, where books, transportation and 
even accommodation are provided for all of them at no cost. Nevertheless, students expelled from a 
public university are not allowed to enrol in another public university with fee exemption, as they are 
required to pay their fees.   

Finally, the educational system in the UAE is a customer-driven system, where customer satisfaction 
comes first [6] and students’ happiness needs to be maintained.   

2.2 Higher Education Faculty Working in UAE 
Developing and maintaining a quality higher education institution has its challenges. 
Emiratis represent roughly 10% of the total population in the country, making UAE home to one of the 
world's largest percentage of immigrants. The vast majority of faculty teaching at higher education are 
non- Emirati [7]. Full-time faculty come from six continents and 118 different nationalities. The 
statistical representation are as follows:  other Arab countries: 34.9%; North America: 24. 2%; Europe: 
16.1%; Non-Arab Asian countries: 14.2% [8]. Cross-cultural communication between Emirati students 
and expat faculty is sometimes challenging. When new faculty settle down in UAE, the university gives 
them a cultural orientation seminar and insights about their students, and their local customs.  

In a study done by Kevin Schoepp [9], 364 expats faculty in the UAE stated that they were content to 
remain in the country due to financial aspects, well-established families and global citizenry. However, 
internal workings of the institution were pushing people away.  

One of the main challenges facing universities in UAE is the high turnover of staff and faculty[6]. Many 
faculty members do not have a long-term plan. The findings of another study done by Ababneh [10], 
looking at 249 faculty members from 26 universities in the UAE, these findings revealed that an 
important percentage of faculty members feel that their employers do not meet their expectations, 
which in turn, has a direct impact on faculty turnover.  

Moreover, the students evaluate their teacher at the end of every semester and the weight given to 
their results, has a direct impact on the faculty job stability as well [11].  

As a conclusion, the high turnover of expat faculty member results from internal institution workings 
[9], faculty dissatisfaction [10], or students’ complaints [11] or personal faculty short term plan [6]. As a 
result, it remains a challenge for higher education leadership to retain qualified faculty for long periods. 
This issue has a negative impact on short and long term educational strategic planning goals such as 
the smart learning initiative launched in 2012. As a consequence of this initiative, online assessment 
has been widely implemented at the higher education level. With high Faculty turnover, continuous 
training has to be maintained, increasing costs and reducing productivity [12], sustainability and 
innovation.  
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2.3 Emirati Higher Education Students 
From previous study, higher education Emirati students are known for being polite, respectful and 
peaceful [13]. They value learning because it is a means for them to attain a better job and income in 
the future [13]. Although the UAE government implemented curriculum change at the school level in 
2008 [14] where the curriculum has become more centred on technology uses with an emphasis on 
critical thinking, many of the students, until now, lack independent learning skills [15]. The level of 
English being taught at schools is much higher now after curriculum improvements was implemented 
ten years ago. However, some of the students still score at the average level of English proficiency. It 
is expected in the next five years that the students who started studying in the new 2008 curriculum 
since their early childhood years, will demonstrate a good level of English language proficiency by the 
time they enrol in university. The issue of punctuality was also raised. Some of them do not come on 
time to class, especially the 8 am classes [15]. Students coming late to class might struggle to 
understand what has been explained previously; this has a negative impact on students’ grades and 
students ‘assessments. 

3 RESEARCH METHODOLOGY 
This study involved 107 UAE higher education students enrolled in a public university that offers a 
segregated learning experience. The sample selected involved four sophomore sections of 27, 31, 21 
and 28 students respectively taking the same math course with the same faculty member. Three 
sections were comprised of only female students while the fourth section was a male one.  52 out of 
107 students or 48.5% of students filled the survey. The response rate was 12% from male students 
and 83% from female students; 85% of the sample studied in public schools, while 15% studied in 
private schools; 42% of the students learned math at school where the language of instruction was 
English, and 13% were taught math in Arabic and 45% in both Arabic and English. These percentages 
show that few students - about 13% - might have difficulties reading math in English language 
because they are not familiar with that, due to being taught in Arabic during their school years. 
However, the vast majority is expected to read and understand math in English language comfortably. 

The international English language testing system (IELTS) test score is a requirement for higher 
education institution. A minimum grade of 5 at the IELTS is needed. We will use the IELTS score as a 
base line to know the level of English of the sample of the study because English being the language 
of the assessment, it will have a direct impact on the students’ marks. 

When reviewing the students’ IELTS test score ,71% of the students got an IELTS grade between 5 
and 5.5; 20% got a grade between 6 and 6.5; 3% got a grade between 7 and 7.5; while 6% did not 
provide a grade. From the IELTS scores, we conclude that 71% of the students have an average level 
in English and 20% are above average; while only 3% have excellent proficiency in English language. 

The math course content is composed of three large units. Every unit is divided into two parts. There 
is an online evaluation for the first part while for the second part of the unit an online evaluation with 
peer instruction is assigned. After finishing the unit, an All-unit-test is done. This All-Unit-test is divided 
into two parts. A comparison between All-Unit-test-part1 average grade and All-Unit-test-part2 
average grade is done in order to check if there is a difference between part 1 (OE) and part 2 (OE 
with PI). In total, these classes were given eight online assessments during the semester; three of 
these online assessments were done with peer instructions. The evaluations are detailed as follows: 

Unit 1: 

− Unit1.Part1 online test  
− Unit1.Part2 online graded classwork with PI 
− Online All-Unit1-test on both part1 and part2 

Unit 2:  

− Unit2.Part1 online test  
− Unit2.Part2 online graded classwork with PI   

Unit 3:  

− Unit3.Part1 online test  
− Unit3.Part2 online graded classwork with PI   
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− Online All-unit2 and unit3-test on both part1 and part2 

The research methodology implemented is a mixed methods one. To collect quantitative data, a 
questionnaire was distributed to the participants at the end of the study. This data was triangulated 
using four students’ focus group interviews, one group from each class; the students’ course grades; 
and a teacher’s interview. 

4 FINDINGS AND ANALYSIS OF FINDINGS OF THE FIRST RESEARCH 
QUESTION 

“What is the impact of online evaluation with peer instruction on non-English native students learning 
math (impact on grades, students' attitudes and mastery of the course content)?” 

Taking into consideration the international English language testing system (IELTS) scores where 
71% of the students are of average English level, and with the majority of the students’ sample studied 
math at school partially in Arabic and partially in English; it was found beneficial for non-English native 
students to have a peer instruction graded classwork, where students were teaching each other 
especially when the faculty is an expat and does not have any knowledge of Arabic. 

As stated previously, these sections took eight online evaluations. The class averages of every 
evaluation for the four sections are detailed in table 1: 

Table 1.  Evaluations’ Averages for the four sections in the eight exams taken during the semester. 

Test 
number Tests given 1st class 

averages 
2nd class 
averages 

3rd class 
averages 

4th class 
averages 

1.        Unit1.Part1 online test 69 71 70 74 

2.        Unit1.Part2 online graded classwork with PI 75 76 76.5 78 

 Difference between OE and OE with PI in unit 1 
partial tests 

+6% +5% +6.5% +4% 

3.        Online All-Unit1-test on both unit1.part1 and 
unit1.part2 

77 79 80 77 

 All-unit1.part1 29 37 35 47 

 All-unit1.part2 48 42 45 30 

 Difference between OE and OE with PI in end of 
unit 1 test 

+19% +5% +10% -17% 

4.        Unit2.Part1 online test 75 76 77 77 

5.        Unit2.Part2 online graded classwork with PI   84 86 85 89 

 Difference between OE and OE with PI in unit 2 
partial tests 

+9% +10% +8% +12% 

6.        Unit3.part1 online test 71 74 73 66 

7.        Unit3.Part2 Online graded classwork with PI 82 85 81 83 

 Difference between OE and OE with PI in unit 3 
partial tests 

+11% +11% +8% +17% 

8.        Online All-Unit2 and All-unit3 test 75 77 78 72 

 All-unit2.part1 +unit3.part1 30 36 30 29 

 All-unit2.part2 +unit3.part2 45 41 48 43 

 Difference between OE and OE with PI in end of 
unit2 and unit3 test 

+15% +5% +18% +14% 

In Table 1, the averages of all the OE with PI were higher than the OE alone. For example, in unit2, an 
increase of 9%, 10%, 8% and 12% were found between OE and OE with PI. This increase in grades 
was due to the peer instruction and the students’ collaboration in solving the tests, as many students 
claimed during the focus group interview.  
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Taking the end of unit evaluation All-unit1-test listed in Table 1, the averages of all the classes in part1 
were 29/50, 37/50, 35/50 and 47/50; while the averages of the classes in part2 evaluation were found 
48/50, 42/50, 45/50 and 30/50 respectively. Three out of four classes did better in All-unit1-part2 
compared to All-unit1-part1 but the fourth class did worst. The following differences are noted:  

Difference between OE and OE with PI in end 
of unit 1 test +19% +5% +10% -17% 

When asked about the reason for this 17% decrease, some of the students stated during the focus 
group interview, that they just copied the answers from their friends. They did not learn how to solve 
the activities. Some students did not benefit from the peer instruction.  

Nevertheless, the increase in marks in three out of four sections, clearly showed the positive impact of 
OE with PI on the students’ grades and therefore positive influence on the acquirement of the unit 
content as most of the students claimed in the focus group interview. The same process done for unit 
1 was repeated for unit 2 and unit 3. A clear increase was noticed between OE and OE with PI in all 
the classes and all the tests, whether in the partial tests or the end of unit tests. This emphasized the 
positive influence of peer instruction in the majority of the exams. However, in cases where the 
students did not put effort in learning from their peers, the content of the unit was not mastered and 
the students’ grades did not show any improvement.  

Table 2.  Students' perception using OE with PI on students-students’ relationship. 

# 
Questions Strongly 

agree Agree 

Total of 
Strongly 
agree/ 
Agree 

Neutral Disagree Strongly 
disagree 

Total of 
Disagree
/Strongly 
disagree 

1 a1- Online evaluation (OE) and peer 
instruction (PI) improved interaction 
with my group 

38% 41% 78% 22% 0% 0% 0% 

2 a2- OE and PI helped to promote 
communication between students. 

28% 56% 84% 16% 0% 0% 0% 

3 a3- I found lot of support from my 
classmates using OE and PI. 

25% 41% 66% 31% 0% 3% 3% 

4 a4- OE and PI helped me socialize 
and make more friends. 

19% 44% 63% 34% 3% 0% 3% 

5 a5-I learned a lot from my classmates 
using online evaluation and peer 
instruction. 

31% 44% 75% 19% 3% 3% 6% 

6 a6- I had difficulties working with my 
group. 

13% 19% 31% 28% 34% 6% 41% 

7 a7- I just copied the answer from my 
friends without understanding the 
questions 

16% 13% 28% 13% 19% 41% 59% 

Examining Table 2, the students’ perception using OE with PI was very positive regarding students-
students’ relationship. 78% and 84% respectively strongly agreed or agreed that it improved 
interaction and promoted communication between students; 75% strongly agreed or agreed that 
students were learning effectively from each other, while 31% had difficulties in group interaction and 
28% just copied the answers from their friends without understanding the questions. Not all students 
benefited from peer instruction. Peer instruction is not efficient in the presence of any communication 
problems between the participants or the students that just copied the answers without making any 
effort in learning the content. Seeing that this study is based on the assessment of sophomore 
classes, it is important to note that the students might lack the sufficient maturity level. They might 
need to be trained on collaborating and fulfilling their goals in any circumstances, in order to be 
competitive in a global workforce like that of the UAE.  
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Table 3.  Students' perception using OE with PI on students-Teacher relationship. 

# Questions Strongly 
agree Agree 

Total of 
Strongly 
agree/ 
Agree 

Neutral Disagree 
Strongly 
disagre

e 

Total of 
Disagree/ 
Strongly 
disagree 

8 b1- OE and PI constrained and limited 
the interaction with my instructor. 13% 26% 39% 29% 29% 3% 32% 

9 b2- OE and PI helped have a one to 
one interaction with my instructor. 16% 31% 47% 47% 3% 3% 6% 

Examining Table 3, the students’ perception on OE with PI regarding student-teacher relationship was 
detailed as follows: 47% strongly agreed and agreed that they had a one-to-one interaction with their 
instructor whereas 39% strongly agreed and agreed that it limited their interaction with the instructor. 
The students-teacher relationship was found to be both partially beneficial and partially limited. 

Table 4.  Students' perception using OE with PI on students’ learning. 

# Questions Strongly 
agree Agree 

Total of 
Strongly 
agree/ 
Agree 

Neutral Disagree Strongly 
disagree 

Total of 
Disagree/ 
Strongly 
Disagree 

10 

c1-It was easy to comprehend the 
details and information provided 
via Online Evaluation and to 
share with my group. 

19% 44% 63% 34% 3% 0% 3% 

11 
c2- OE and PI made me 
overcome my weaknesses in 
Math. 

19% 31% 50% 31% 13% 6% 19% 

12 
c3-It did not help me overcome 
my weaknesses in Math because 
I am a good in it. 

13% 34% 47% 34% 16% 3% 19% 

13 c6- OE and PI helped me write 
better Math proofs 16% 32% 48% 32% 13% 6% 19% 

14 c7-OE and PI helped me improve 
my understanding of topic. 19% 44% 63% 22% 9% 6% 16% 

Examining Table 4, the students’ perception using OE and PI positively influenced the students’ 
learning; 63% found it easy to comprehend information online and share it with the group; 50% 
strongly agreed and agreed that it helped them overcome their learning difficulties in math, whereas 
47% found that they were initially good in math so PI did not have any impact on their learning. 63% 
strongly agreed and agreed that it improved their understanding of the topic. OE and PI were not 
found very beneficial for high achievers, however for low and average and above average it was found 
to be a very efficient practice. During the focus group interview, a student claimed that when the above 
average students were explaining the math problems to their friends, they were able to master the 
concept better. Therefore, PI was found to be beneficial for all academic levels of students. 

As a conclusion of this section, from the students’ survey, the focus group interviews and the students’ 
grades, the positive impact of online evaluation with peer instruction is clearly shown. 
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Table 5.  Students’ Preferences between online evaluation and paper and pencil evaluation. 

# Answer % 

1 I prefer to use all my exams using paper and pencil in Math. 41% 

2 I prefer to use all my exams online in Math. 12% 

3 I prefer to use 50% of my exams online 50% paper and pencil in Math. 35% 

4 Neutral 12% 

Table 5 showed the students’ preferences between paper and pencil assessment and online 
assessment. In this table, 41% of the sample selected paper and pencil evaluation, while 35% 
preferred a partial use of online evaluation and 12% preferred full utilization of online evaluation in all 
the exams and 12 % were neutral. The cause behind the 41% preference of using paper and pencil or 
35% preferring partial use of online evaluation in math, is explained in section 5 of this paper. 

5 FINDINGS AND ANALYSIS OF FINDINGS OF THE SECOND RESEARCH 
QUESTION: 

“What are the advantages and the disadvantages of online evaluation (OE) perceived by non-English 
native students and their teachers in math courses?” 

Table 6.  What is the students' perception on using online evaluation only. 

# Questions Strongly 
agree Agree 

Total of 
Agree/ 

Strongly 
Agree 

Neutral Disagree Strongly 
disagree 

Total of 
Disagree/ 
Strongly 
disagree 

1 I have difficulties typing math 
symbols with online evaluation 27% 30% 58% 27% 15% 0% 15% 

2 With online evaluation, I was not able 
to know my mistakes after the test 21% 27% 48% 18% 30% 3% 33% 

3 I have difficulties typing English 
sentences quickly 12% 27% 39% 27% 30% 3% 33% 

4 
I had technical problems with my 
laptop, internet connection, or lock 
down browser, … 

6% 42% 48% 15% 27% 9% 36% 

5 I feel comfortable doing exams with 
Blackboard evaluation. 6% 30% 36% 42% 15% 6% 21% 

6 I am happy to know my grade directly 
after finishing the exam. 38% 38% 75% 19% 6% 0% 6% 

7 
I liked online evaluation and I 
recommend to be widespread in my 
university. 

3% 36% 39% 39% 12% 9% 21% 

The students’ perception using only OE only was presented in the Table 6.  75% of the students were 
happy to know their grade directly after finishing the exam; while 58% found difficulties typing math 
symbols, 39% had difficulties in typing quickly; 48% faced technical problems with laptops such as 
internet connection or lock down browser problems; 48% of the students do not have access to their 
exam files after the test because some of the faculty show them their results only; finally, 39% liked 
online evaluation and recommended that should be applied throughout the university. Therefore, there 
is a need to train students on typing quickly in both English and math. The technical problems need to 
be minimized as much as possible. The students need to have their exam files open after presenting 
the test in order to know their mistakes.  
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Many students in the focus group interviews agreed that paper and pencil exams were giving students 
more marks than online evaluation. With online evaluation, all the marks were assigned on the final 
results; in case of calculation mistake the mark is lost; while with paper and pencil exams half of the 
mark was given on writing the proof and the other half of the mark was given on the final calculation.  

Due to the fact that the BB text editor is not easy to handle in typing math symbols and the students 
were not well trained on typing mathematical symbols, an assessment of types of evaluation questions 
used in the exams was needed and were consequently presented in following table. 

Table 7.  Types of questions used with online evaluation. 

Use 1 2 3 4 5 6 as a Likert scale.  
1 is the least useful and difficult to use in math.  
6 the most useful and easy to use in math.  
If it is not used in exams select Not Used. 

# Question's Type 1 2 3 4 5 6 Not Used 

1 Multiple choice 15% 6% 9% 9% 9% 53% 0% 

2 Calculating formulas 12% 12% 12% 9% 12% 41% 3% 

3 Matching 6% 6% 18% 15% 12% 38% 6% 

4 True/False or Yes/No 3% 12% 12% 21% 15% 32% 6% 

5 Fill in the blanks 15% 9% 15% 18% 12% 24% 6% 

6 Ordering 9% 15% 9% 26% 6% 21% 15% 

7 Quiz bowl 3% 15% 21% 18% 9% 18% 18% 

8 Essay 6% 21% 6% 9% 3% 9% 47% 

9 Jumbled sentences 6% 9% 12% 18% 12% 9% 35% 

10 Opinion/ Likert scale 6% 18% 12% 15% 12% 9% 29% 

Looking at table 7, the most easily used types of questions provided on BB were listed by order of 
importance and as follows: multiple choice (53%), calculating formulas (41%), matching (38%), true 
and false (32%), fill in the blanks (24%). The least effective and most difficult to use in math exams 
were essays (9%), jumbled sentences (9%), Likert scale (9%) and quiz bowl (18%). Quiz bowl is a 
game in which two teams compete head-to-head to answer questions from any areas of knowledge. 
These four types of questions have a high percentage for not being used: essay (47%), jumbled 
sentences (35%), Likert scale (29%) and quiz bowl (18%). 

During the focus group interviews, the students raised the issue of losing grades when they needed to 
type mathematical answers like in “fill in the blanks” and the “essay” questions. BB automatic 
correction of these two types of questions is not reliable. If the students added an empty space or 
missed the unit of measurement or simply had a spelling mistake, BB automatically assigns a zero 
grade. As such, the instructor would need to review the students’ exam file one by one, in order to 
double check the BB correction. 

After conducting a focus group interview with three math teachers, it was stated that it was taking 
them triple the time to prepare the test, but there was little or no time spent in correcting exams. These 
math teachers preferred the use of multiple choice, true and false, matching and fill in the blanks 
questions in math evaluations.   

During the teacher’s focus group interview, they claimed that using online evaluation on BB did not 
permit the testing of students’ skills in writing mathematical proofs or drawing graphs, which represent 
an important part of math evaluation. In the case of graphs, the instructor had to provide multiple 
drawings and ask for the correct answer. Because of this reason, the faculty recommended not to use 
a 100% online assessment in math on BB. If the students write their evaluation on paper and pencil, it 
would be much easier to detect the students’ mistakes, errors in understanding, English language 
gaps and mistakes in writing proofs. 
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From the previous data tables and discussion, the results provided sufficient evidence that using 
online assessment with peer instruction performed better than using online evaluation alone. The 
improvement was clearly tackled in the grades results, understanding and mastering of the course 
content and students’ satisfaction. This method of teaching filled the knowledge gap between English 
native teachers and non-English native students, where students were able to better support each 
other. The math evaluations were more oriented towards interactive learning, where the students were 
the centre of the learning process. 

This ongoing online evaluation put less pressure on faculty in correcting math tests. Moreover, it gave 
faculty more time to discuss on a one-to-one basis, the needs of low achievers during class time, while 
pairing them with students who score higher in math. 

However, students’ satisfaction regarding online evaluation had some drawbacks such as technical 
problems, manipulating the text editor on BB quickly, whether in English or math symbols typing. The 
BB text editor does not support efficiently mathematical typing. 

6 CONCLUSION 
In conclusion, OE with PI engages students during class through activities that require each student to 
apply their knowledge to explain and help their fellow students [15]. Unlike the common practice of 
asking formal or informal questions during class time, which basically involves only a few highly 
motivated students; the more structured the OE with PI is, the more it motivates every student in class 
to collaborate and learn collectively. While OE with PI was found very useful in large lectures [17], it 
was also found to be an effective approach to engage all students in small classrooms as well. It was 
also found to be very efficient for non-English native students learning math at a higher education 
institution.  

Finally, with substantial efforts applied to boost students’ acquirement of the knowledge, student 
reactions to PI are mostly positive. Nevertheless, there are some students proving to be resistant to 
being taught in a non-traditional way, while some students are resistant to the idea of learning from 
their peers. It might be due to communication problems with their classmates or unwillingness to make 
the extra effort to learn more. 

It is not recommended to use OE for all the tests given in math courses because of the limitation of BB 
in typing mathematical symbols, in addition to the fact that students are only evaluated on the final 
result of the exam questions.  
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