MMS-messages on the teaching of mathematics

ABSTRACT

This is a case study and constructive research. In Finnish Senior High School has been tested MMS-messages on the teaching of mathematics with GPL licensed MLE environment. About 65 % students which have used MLE want to use it again. Students don’t believe that learning results are as good as if we have used ordinary teaching methods. Small screen on phones is not so big problem in mobile learning. Students feel that it was slightly difficult to use MLE than Moodle, but it was little bit more interesting. Students don’t want to use mobile learning or Moodle if it doesn't help them to learn. Mobile learning doesn't have any self value to the students. It is also important to students, that mobile learning is easy to use. It was for men easier to follow theory and examples in MMS-messages. Men were also more optimistic than women that they learned via MMS-lesson at least as well than via ordinary lesson and that mobile learning was good tool to learn new things. If we take away form statistics students with zero points in the end test, comparison group has mean 6.62 and mobile group has mean 5.76, so difference between learning results is not huge.
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1. Mobile learning and mathematics
Teaching of mathematics has been mobile almost 30 years, much earlier than the hype of m-learning started. One definition of mobile learning is (by Wikipedia): Learning that 

*happens across locations, or 

*that takes advantage of learning opportunities offered by portable technologies.

Usually when we talk about mobile learning, tools used in these projects are mobile phones, PDA:s and laptops. Electronic calculators have been used in schools from early eighties and they are also truly pocket sized portable technologies. New graphical calculators can plot curves, solve equations, have also some limited communication capabilities and are programmable, so these little computers give many pedagogical opportunities to teachers.

Mobile learning case studies can’t be found many in area of teaching of mathematics.

The Math4Mobile project of University of Haifa examines the opportunities of using the mobile phone for teaching and learning mathematics. There are five Java applications which can be installed to Java supporting phones and which make phones work like graphical calculators. These applications are designed to help pupil to learn intuitively about mathematical concepts like quadratic equations, quadrilaterals and derivative. (Yerushalmy 2006)
Mobile Mathematics Tutoring (MoMT) of University of Electro-Communications (Japan) is a personalized mobile mathematics tutoring system for primary students based on individual learner’s abilities. It is combination of anytime, anyplace access to personalize customized mathematics exercises with a multimedia discussion space (multimedia- message by email) to get help or share ideas and experiences. MoMT provides tutors for four kinds of integer operators (+,-,*, /). When a learner logs in, MoMT analyzes his or her learning context and provides customized tutoring based on his previous learning state. (Xinyou 2008) 
2. The anatomy of MMS-messages
MMS is abbreviation for the Multimedia Messaging System. It is the evolution of the popular Short Messaging System (SMS), which is a system for sending and receiving only text-based messages. MMS is very different from SMS. 

1.
MMS is capable of handling of multimedia objects: images, audio, video and rich text.

2.
MMS offers also support for different messaging standards such as email. It is not only phone-based system; it is more like Internet-based communication tool.

3.
MMS messages can be thought of as slide shows, much like PowerPoint-presentations. Often messages are shows with only one slide, but they are slide shows nonetheless. Each of the slides has its display area divided into different sections, such that the slides themselves are really just frames that hold the content, which is kept separate. The layout, ordering and timing of the slides is controlled with a language called SMIL.
3. Using MMS in the mobile learning
There is not much case studies where MMS-technology has been used in real learning situations. 

3.1. mediaBoard

City College Southampton used MMS-enabled phones in classes in English for speakers of other languages. They used mediaBoard-tool, which is a web-based multimedia message board which can receive SMS and MMS messages from mobile phones via a dedicated email address. 

One aim was extend learners knowledge of the locality. Tutors upload an image onto the board and create zones within it. Learners send information from each zone as pictures, text messages and audio files. Tutors found that use of camera phones with web publishing developed also learners linguistic skills in real and meaningful ways. 

There was some technical difficulties like some occasional breakdowns in service of mediaBoard, MMS messages were occasionally delayed and operators  reconfigured their picture messaging format and so prevented the server form picking up messages.  (HEFCE, 2005)
3.2 Lecture feedback system with MMS
Nanyang Technological University used MMS messages as an communication medium between the lecturer and students during lectures. They have developed a system that allows instant feedback on teaching using MMS on the NTU’s campus Wireless LAN. 

During lectures, students can ask questions, response to questions or give immediate feedback on the lecture  by MMS message. The lecturer himself can immediately respond to the comments so as to adjust to the learning needs of the students.

With this tool immediate assessment on courses can also be done. Interactive pollings can be carried out during lecture by having the lecturer sending out the question to students as MMS messages. The students’ answers will be sent back to the lecturer and the average results can be calculated, tabulated and reviewed on the spot. 

Sending MMS messages on the Wireless LAN will be free to students on campus. MMS messaging is extensible to the mobile GSM networks, so students can use it also outside of campus.  System encouraged students to be more participative in the learning process, since usually students tend to be shy to speak up in large groups. (Sintiani  2004)
4. How to build a MMS-message with mathematical content?
To produce mathematical text in e-learning environments is not so easy, so in m-learning this is even bigger challenge. 

LaTeX is a document preparation system which includes features designed for the production of technical and scientific documentation. LaTeX is the de facto standard for the producing of mathematical text on the Web, so I selected it to get mathematical formulas to the mobile phones.

GPL licensed TeXnicCenter was my tool for building LaTeX documents to PostScript page description language. With free software GSview I converted PostScript document to 256-color BMP-picture with resolution 600. Then I changed BMP-picture to GIF-format and to mobile size like 142 x 200 pixels.

Teachers voice was recorded and edited with GPL licensed Audacity software. I converted wav-file with Nokia Multimedia Converter 2.0 to WB-AMR audio file format.

With Nokia Mobile Internet Toolkit it is easy to compose MMS-message from audio, image and text files with smil-language.
5. Mathematical content and students participated to the experiment
There were two groups of students that participated to this mobile learning experiment. The first group A (N=33) was first year upper secondary school students (age 16-17), who studied linear Diophantine equations. The second group B (N=47) was second year upper secondary school students (age 17-18) and they studied the sum of the arithmetic sequence. Mathematical contents were typical parts of syllabus and included definitions, formulas, proofs, examples and exercises and all of them were presented as MMS-messages.
6. Learning environment
MMS-messages were like little PowerPoint-presentations with teachers voice recorded to the background. Students can watch MMS-messages from their phones or from the Internet. It was possible to move messages from computer to student’s phone via cable or via Bluetooth. I also send messages to all students via operators 3G-network as ordinary MMS-messages. I used Nokia N70 phone and Nokia PC-suite to sending messages as mass MMS-messages. 
Also exercises were sanded as MMS-messages. Tasks were like this: “Steps of Nikolai church in Helsinki are light up with lamps. Uppermost step has 1 lamp, second 2, third 3, etc. To this were needed 1081 lamps. How many steps there were? (Final exam year 1880)”

If you answer was wrong, you got tips one by one as SMS- message to your phone or from WWW-page: 

“Mark number of steps with x“, 

“Equation 1+2+3+...+ x = 1081”,

“Use formula for the sum of the arithmetic sequence and you get x*(1+x)/2 = 1081” and  last tip 

“With the formula for second degree equation you get x=46”

The last tip was always the right answer.

Some gaming function was created by giving points from the right answer and you get more points if you use less tips. Students have possibility to see results of this game in real time on the WWW-page.

Mobile learning server used in these mobile lessons is a platform to ordinary schools on which is possible to start mobile learning experiments. It includes SMS, MMS and Moodle environments. It has been developed to low cost use and mobile clients will be pupils own mobile phones or smart phones. Main tools in server are open source softwares Kannel and Mbuni. I have coded serves mobile learning environment MLE onto Kannel and Mbuni and it is published with free GPL-lisence on http://vps.virtuaalikoulu.org/mle/ . In this case I don’t used Mbuni to send MMS-messages to student’s phones, because there was not enough time to set their phones MMS-settings. More information can be found from my article “Mobile Learning - from Hardware to Pedagogy“ on Workshop on Human Centered Technology HCT06 ; http://amc.pori.tut.fi/hct06/hct06proceedings.pdf .
7. Background information about students in these experiments
7.1 Gender, age and method of study

From the answerers were 50 % men and 62.50 % from group B (second year students).

Students had freedom to choose their method to study in this mobile learning experiment. 

	Method of study

	
	frequency
	percent

	only WWW
	9 
	22.50% 

	only phone
	6 
	15.00% 

	only book
	5 
	12.50% 

	no study
	4 
	10.00% 

	www and also book 
	11 
	27.50% 

	phone and also book 
	4 
	10.00% 

	other
	1
	2.50%

	sum
	40
	100%


7.2. Attitude to mathematics and IT
They have all computers at home. They have all used Moodle learning environment in high school. In average they have used Moodle in six courses.
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These students think that both mathematical and IT knowhow are important, but they are more interested about mathematics than computers.
7.3. Attitude to social media and mobile devices 
They have all mobile phones. Thirty percents of answerers have 3g-phone, 52,50% doesn’t have and 17,50 percents doesn’t know if their phone was 3g!
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About 28% of these students have a profile in some social network in Internet (like Facebook). They are not so  interested about blogs, but the Wikipedia is an quite important information source for them.
7.4. Factor analysis for background variables
	Loadings:
	
	
	

	
	Factor1
	Factor2
	

	blogitkiinnostaa
	-0.268
	
	

	ircgalleriakiinnosta
	-0.316
	
	

	kannyero
	0.271
	
	

	matematiikkavarma
	0.824
	
	

	matikkakiinnostaa
	0.230
	0.940
	

	matikkatarkeaa
	0.294
	0.783
	

	mese
	0.350
	-0.153
	

	mobiilikiinnostaa
	0.802
	0.230
	

	tietokoneetkiinnosta
	0.826
	0.250
	

	tietokonevarma
	0.827
	0.145
	

	tietotekniikkatarkea
	0.633
	0.309
	

	wikitarkea
	0.315
	0.212
	

	
	
	
	

	
	Factor1
	Factor2
	

	SS
	loadings
	2.859
	2.647

	Proportion
	Var
	0.238
	0.221

	Cumulative
	Var
	0.238
	0.459

	Test of the hypothesis that 2 factors are sufficient.

The chi square statistic is 68.41 on 43 degrees of freedom.

The p-value is 0.00814




Factor1 loads : “In my opinion mobile devices are interesting”, “In my opinion computers are interesting”,”I feel myself confident when I work with computer”, “ In my opinion IT knowhow is important” and “When I do mathematical tasks I feel myself usually confident”.

Factor2 loads: “In my opinion mathematics is interesting” and “ In my opinion mathematical knowhow is important”. 

Factor1 could be named “interest to technology”. Factor2 could be named “interest to content”. It is interesting, that you can’t find factor “interest to social media”. Maybe the role of social media is not so big as thank?
8. Technical problems with MMS
	I got about messages to my phone as readable and listenable 

	
	
	

	all
	9 
	22.50% 

	none
	19 
	47.50% 

	part of messages
	12 
	30.00% 


Some informal feedback:

“I don’t have operators MMS-settings.” (4 pieces)

“I don’t hear voice of message.” (5 pieces)

“Text was too little.” (6 pieces)

“I got message, that you have got MMS-message and you can read it form operators WWW-page.” (1 piece)

17.50% of answerers was able to move messages to phone with cable or Bluetooth. 
I found out that mass MMS-messages sending were not very reliable on operators MMS-network. I am going to test next if Mbuni is more reliable solution to this task.
9. Main results
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About 65 % students which have used MLE want to use it again. It is very good result; even though we have some technical and practical problems in this experiment. Mobile learning has some future! Students don’t believe that learning results are as good as if we have used ordinary teaching methods. 27 % of students feel that slideshow was not good format for lesson because they had difficulties with following theory and examples.

Small screen on phones is not so big problem in mobile learning; 33 % of students have problems with small screen (agree very strongly or agree strongly). 64 % of students hear teachers voice clearly on MMS-message. It is easy to get better sound with better audio format, but it makes size of message bigger. Microphone I used to record my voice was not so good; it was my laptops microphone, so with better equipment can be reached better voice quality.
10. Comparison between the student’s attitudes to the traditional web learning environment Moodle and the new mobile learning environment MLE[image: image5.emf]0 %20 %40 %60 %80 % 100
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It was easier to learn to use Moodle (mean=1.92, sd=1.22) than MLE (mean=2.76, sd=1.41), but even that about 64 % of users of MLE felt that it was nice to use MLE (agree very strongly or strongly). There was not big difference between usefulness of these environments (Moodle: mean=2.84, sd=0.90 and MLE: mean=3.0 , sd= 1.1). 
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Students feel that it was slightly difficult to use MLE than Moodle (versus ordinary tools, Moodle: mean=3.29, sd=1.11 and MLE: mean=3.08 ,sd=1.15), but it was little bit more interesting (versus ordinary way, Moodle: mean=3.31 ,sd=0.96 and MLE: median=3.00 ,sd=1.39). Students feel SMS-tips helpful.
11. COrrelations
	Pearson's product-moment correlation


	t
	df
	p-value
	alternative hypothesis: true correlation is not equal to 0 ,95 percent confidence interval


	cor

	“No more” and

 ”MLE useful”
	-8.0373
	27
	1.23e-08
	-0.9223906 
-0.6837151 


	-0.8397833 



	”No more” and 

“MLE easy”
	-7.8841
	27
	1.780e-08
	-0.9199492
 -0.6750347 


	-0.8349664 



	”Moodle useful” and “Moodle future”
	5.6675
	34
	2.329e-06
	0.4778734 
0.8344449
	0.6969838 



	“Moodle easy”  and “Moodle future”
	3.3698
	35
	0.001844
	0.2035678
0.7057745 


	0.4949406 



	“Mobile interesting” and “MLE interesting”
	2.0517
	25
	0.05081
	-0.0004491906  0.6638705614 


	0.3796296



	“Mobile interesting” and ”MLE useful”  


	3.3275
	27
	0.002538
	0.2153287 
0.7563001 


	0.5392752 



	“Mobile interesting” and “MLE nice to use”
	5.0572
	26
	2.89e-05
	0.4490938 
0.8531323
	0.7041867 




“No more” = “I doesn't want to use this kind of mobile learning anymore.”

”MLE useful” = ”MLE was useful for learning.”

”Moodle useful” = ”Moodle is useful for learning.”

“Mobile interesting”=“In my opinion mobile devices are interesting.”

“Moodle easy” = “It was easy to learn to use Moodle.”

“MLE easy” = “It was easy to learn to use MLE.”

“Moodle future” = “I want to use Moodle in future”

“MLE interesting” = “It was more interesting to use MLE to solve tasks than use only paper and pen”

“MLE nice to use” = “It was nice to use MLE”

Students doesn't want to use mobile learning or Moodle if it doesn't help them to learn. Mobile learning doesn't have any self value to the students. It is also important to students, that mobile learning is easy to use. 

12. Men and women

	
	
	
	
	Analysis of Variance Table, 
Pr(>F) 
	Welch Two Sample
 t-test, p-value

	Variable:
	Slearned_ok
	
	
	
	0.003064
	0.002982

	
	mean
	sd
	n
	NA
	
	

	Man
	2.923077
	0.7595545
	13
	7
	
	

	Woman
	3.928571
	0.8287419
	14
	6
	
	

	Variable:
	Sfollow
	
	
	
	0.0006786
	0.0006832

	
	mean
	sd
	n
	NA
	
	

	Man
	2.230769
	0.8320503
	13
	7
	
	

	Woman
	3.461538
	0.7762500
	13
	7
	
	

	Variable:
	Snew
	
	
	
	0.05044
	0.04936

	
	mean
	sd
	n
	NA
	
	

	Man
	2.866667
	0.9904304
	15
	5
	
	

	Woman
	3.571429
	0.8516306
	14
	6
	
	


Between men and women there was some interesting differences. It was for men easier to follow theory and examples in MMS-messages (Sfollow). Men were also more optimistic than women that they learned via MMS-lesson at least as well than via ordinary lesson (Slearned_ok )and that mobile learning was good tool to learn new things (Snew).

13. Learning results
 anova(.Anova) Analysis of Variance Table

Response: test

          Df Sum Sq Mean Sq F value   Pr(>F)   

group      1 107.51  107.51  9.9172 0.002460 **

Residuals 66 715.49   10.84                    

Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 

# means

       Birgit       Mobile
6.318182 3.630435 

 # std. deviations

       Birgit       Mobile
2.998196 3.421232 

# counts

 Birgit  Mobile
22 46
There were test for group B (the sum of the arithmetic sequence) after mobile learning experiment. Comparison group (“Birgit”, which has studied same area ordinary way) made same test. Maximum points in the test were 12. As in figure 2.2. you can see, learning results were much better in comparison group, even both mobile and comparison groups has quite same mean of math marks (7,84 and 8). We must remember, that some students in Mobile group have not studied the sum of the arithmetic sequence at all before test! If we take away form statistics students with zero points in the test, comparison group has mean 6.62 and mobile group has mean 5.76, so difference between means is not so big any more.
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