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Abstract 

MathSpring, formerly known as Wayang Outpost, is an intelligent tutoring system purposed 

towards assisting students with learning various topics in mathematics. After seeing success with 

students in the United States, we localized MathSpring to Argentinian schools through 

translating the system to Spanish in the hope of achieving the same or similar success. We 

analyzed the data retrieved from pretests and posttests as well as the time students in Argentina 

spent using MathSpring to determine that MathSpring can have a positive impact on these 

students, but did not show a successful result likely due to the time constraints of this study.  
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1. Introduction 

MathSpring, formerly known as Wayang Outpost, is an intelligent tutoring system purposed 

towards assisting students with learning various topics in mathematics (Arroyo et al, 2014). 

Students learn and become proficient in topics such as operations with fractions, decimals, 

measurement units, etc. through MathSpring’s interface, which boasts a virtual tutor character, 

hints, and adaptive problem difficulty. The software has seen use in US schools with measured 

success. In an attempt to expand the use of MathSpring outside the US and other English 

speaking countries, an effort was made to create a complete translation of the system into 

Spanish from the text on the interface that students interact with to the audio that they listen to 

while solving problems.  

 

With the translations in place, the goal of this research project involves a study that was 

conducted with 6th graders from three different schools in Argentina that looks to answer the 

following question: “What is the effectiveness of the MathSpring tutoring system when localized 

to a Spanish speaking country in terms of both its interface and the problems themselves?” In 

gathering the data from this study, improvements can be made to the existing translations while 

also providing a process for additional translations to other languages. 
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2. Background Research 

Researchers have begun to think about how developed and developing countries can collaborate 

to strengthen the effectiveness and potential of learning technologies worldwide. Such 

collaboration could take place with the implementation of an international standardized 

curriculum and standardized activities in subjects such as mathematics where the material taught 

is very similar in different countries. One concept that could be implemented is the use of high 

quality eBooks translated into different languages for different countries but utilize the same 

curriculum (Barr, n.d.). 

 

The subject of research in this IQP builds on other studies on localizing tutoring systems and 

learning technologies to the needs of developing countries. This study uses the MathSpring 

online math tutor to repeat studies previously conducted in the United States on the effectiveness 

of the online tutoring system. In this previous study with MathSpring, which at the time was 

called Wayang Outpost, the research team set out to learn how effective online assistive tutoring 

tools could be on students using such tools versus those that don’t use them. The team used the 

results from standardized testing as a point of comparison between students that used the tool 

and those that did not, and in some cases gave pretests and posttests to the students as additional 

data points for measuring students’ progress. 

 

This study also goes into how the MathSpring tool aims to help students learn math topics found 

in standardized testing. The tool specifically targets three different areas for improvement: 

cognition, meta-cognition, and affect. Cognition can be defined as a student’s ability or inability 

to solve problems of varying difficulty and topic. Meta-cognition are “cognitive resources and 
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mechanisms that help students to regulate their own learning” (Arroyo et al., 2014). Lastly, affect 

can be described as the emotions or feelings experienced when using the software such as 

boredom, excitement, confusion, etc. In order to help a student improve in these areas, the 

system employs a variety of techniques and technologies both visible to the user as well as 

behind the scenes. Behind the scenes, MathSpring keeps track of the user’s progress and 

adaptively assigns new problems based on previous performance measures such as the time to 

solve the problem, the number of attempts, and the number of hints used among others. 

Interaction with the user is handled through a dynamic animated character that acts as a 

teammate or classmate that the user can go to for help. Users also have access to basic progress 

data for problem sets they have worked on. A page is dedicated to showing the progress for each 

topic encountered and offers insight on how well the user understands individual problems in a 

set (Arroyo et al., 2014). 

 

MathSpring was tested by a research team in the United States to measure its effectiveness in 

enhancing a student’s learning of mathematics several times over several years. During one of 

these studies, the research team also used a variety of physical sensors to measure students’ 

emotional states while using MathSpring in the hopes of improving MathSpring’s learning 

companion to respond automatically to students’ affective states. In studies in the United States, 

students have generally shown significant improvement in their mathematical capabilities after 

using MathSpring. These improvements were measured through monitoring MCAS scores for 

students using MathSpring and those not using MathSpring. Those that used the tool received 

higher scores on the exam (Arroyo et al., 2014). However, this system has not been evaluated in 
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other countries, such as in the developing world where internet connections could be slower, and 

different languages are required. 

 

Another study looks into the feasibility of using learning technologies with low socioeconomic 

schools in Chile. The name of the learning technology used was not given in the paper but is 

described in a similar fashion to MathSpring and can be assumed to have similar features. This 

team, similar to the MathSpring team, had the goal of adding to the number of options that 

students have for practicing and improving their mathematics skills while providing real-time 

feedback to the students as they work on problems. The system, like MathSpring, also provides 

tools for teachers to keep track of individual and class progress going as far as to notify the 

teacher if there are certain students that may require personal attention (Araya, 2013). 

 

As this study was conducted with low socioeconomic schools, there were some challenges that 

the research team had to overcome. Some of those challenges included only 90% of students 

having internet access at home, lower quality teachers, poor maintenance of school equipment, 

unstable internet connections, higher number of students whose skills were lacking for their 

grade and struggling with core concepts, and lower attendance rates. However, the research team 

was able to overcome these challenges and produce convincing results of the effectiveness of the 

system in question. In standardized testing, schools that used the system exhibited a large 

average point increase over other schools with similar socioeconomic status as well as other 

schools in general throughout the country. The study also concluded that feedback using video or 

audio was the most effective form of feedback to induce improvement in a student’s learning 

(Araya, 2013). 
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A third study conducted with MathSpring, at the time known as Wayang Outpost, focused more 

on the requirement of localizing the system to a country past just simple translation in order to be 

effective in being a mathematics tutor for students, the main concern being adapting the system 

to the local culture. Previous studies to this one have shown that adaptive tutoring systems such 

as MathSpring have been as effective or more effective than 1-on-1 human tutors which opens 

the door to introducing such systems in developing countries where there are a lack of teachers in 

some cases, common student absences in other cases, and both in more extreme cases. On top of 

these issues, teaching methods and curriculum are not up to par with those of more developed 

countries and as such can lead to a loss of learning potential for the students (Zualkernan, 2013). 

 

This study also looked to delve into other methods of attempting to improve students’ learning 

other than providing an adaptive online tutor. The team looked at the effects of different teacher-

to-student ratios on individual learning, the result of which being that there were no significant 

effects with varying ratios. They also looked at the effects of providing textbooks to the students 

to use and study with at home. What resulted from this was that higher achieving students 

benefited while others showed little to no improvement as was shown through little to no 

increase in testing scores overall (Zualkernan, 2013). 

 

The team then introduced the MathSpring system to 9 mathematics teachers from the same 

school in Peshawar, Pakistan for them to interact with and provide feedback on how well the 

system could align with the curriculum and teachings in the classroom. The teachers estimated 

that they could dedicated around 2 hours per week to using the system in their classes and noted 
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that the system more or less aligns with the types of problems done in class and the methods of 

teaching they use with their students. However, when asked if they agree that the system aligns 

with the class, most responded with “Neither Agree or Disagree”. This feedback suggests that 

while MathSpring is viewed by these teachers as a tool with potential to aid in the classroom as a 

complementary tool to in-person instruction, improvements can be made to the localization of 

the system in order to better align with the culture of the region and the schools (Zualkernan, 

2013). 
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3. Research Question 

The following is the research question that I am attempting  in this study, Which have not been 

answered yet given the background research presented before: 

What is the general effectiveness of the MathSpring tutoring system localized to a 

spanish speaking country? Is it conducive to student learning? How effective can english 

problems translated to spanish be for spanish speaking schools/students? 
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4. Methodology 

This section will detail the methods by which the study was conducted through providing details 

about the participants and about the administering of the MathSpring tutoring system. 

 

4.1 Participants 

The subjects of this study were Argentine students in 6th grade (11 year old children) from three 

different schools in the city of Cordoba. The schools in question will be referred to as School A, 

School B, and School C All three schools were private schools with School C specifically being 

a catholic school. School A had three classes participating in the study: the first class (6A) had 

22 students, the second class (6B) had 18 students, and the third class (6C) had 18 students. 

School B had two classes participating in the study: the first class (6A) had 34 students and the 

second class (6B) had 37 students. School C also had two classes participating in the study: the 

first class (6V) had 16 boys and the second class (6M) had 15 girls. 

 

4.2 Procedure 

This study was conducted over a period of six weeks in which students from School B and 

School C used MathSpring once a week in the classroom while students from School A used the 

system twice a week in the classroom, once in Spanish and once in English. 

 

The mathematics topics that the students practiced with MathSpring were: 

1) Fractions and equivalent fractions (conversions) 

2) Basic operations with fractions (addition/subtraction) 

3) Advanced operations with fractions (multiplication/division) 
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4) Decimals (conversions from fractions to decimals and identification) 

5) Basic operations with decimals (addition/subtraction) 

6) Advanced operations with decimals (multiplication/division) 

7) Unit conversion using the metric system (weights, volumes, distances) 

8) Unit conversion using time (hours, minutes, seconds) 

 

On the first day for each class, the research team gave a basic introduction of the MathSpring 

tutor and administered a pre-test consisting of ten questions covering the topics listed above to 

evaluate the students’ current capabilities in mathematics and to use as a base from which to 

measure improvement with MathSpring. These questions are not available in the problem sets 

that the students will eventually work through. In some classes, there were not enough computers 

for each student to have their own. For these cases, students that did not get their own computer 

were given a paper exam and later paired up with students that had taken the exam on a computer 

to work together. Each student, or pair of students depending on the ratio of computers to 

students, received login credentials that they would use for the entirety of the study. Students 

from School A received two logins, one for Spanish and one for English. Once finished with the 

pre-test, students used the remaining class time to begin using MathSpring and solved problems 

from the first topic. 
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Figure 1: MathSpring homepage in Spanish 

 

Each day between the first and last days, the students worked on problems throughout the class 

period in MathSpring. A new problem set was open to the students per day while problem sets 

from previous days were closed to make sure the students stayed on track. Students were 

expected to be finished or close to finished with a problem set by the end of each class period 

such that by the end of the study, all topics listed above would have been covered. In some 

classes two problem sets were opened with the expectation that the first would be completed by 

the students quickly and with time to spare to work on another problem set. 
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Figure 2: MathSpring dashboard page in Spanish displaying the different problem sets 

 

 
Figure 3: A Spanish problem in MathSpring on the practice page 

 

The last day, the research team administered a post-test for each class. The post-test had the same 

questions as the pre-test in order to find out if students could correctly answer questions that they 
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had struggled with or not known the answer to on the first day after having used MathSpring. 

Similar procedures to that of the pre-test were conducted where classes with an inadequate 

number of computers compared to the number of students had some students taking a paper 

exam. After completing the post-test, all problem sets were opened for the students to view their 

overall progress over the six week period. 

 
Figure 4: Students of School A completing the pretest on day 1 

 

 

4.3 Measures to answer the research question 

There are a couple methods by which I planned to answer the research question previously 

stated. The first method is through administering a pre-test and post-test to the students at the 
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beginning and end of the study respectively. The pre-test acted as a way to find what skill level 

each student was at in mathematics prior to using MathSpring.The post-test was used to measure 

any and all improvement in the students’ mathematics skills after having used the MathSpring 

tutor for six weeks. The two tests used the same questions that cover the 8 topics listed above.  

 

The second method is through analyzing students’ statistics for the problems they worked on. 

MathSpring collects analytical data such as time spent on a problem, number of attempts used, 

number of hints used, and other useful pieces of data that can help determine if a user is 

understanding the material, struggling with the material, or not making an effort and clicking 

randomly. Between the three schools, the results from this method may vary significantly due to 

the different situations. School A got more time per week with the system, School B had students 

working in pairs as there were not enough computers to accommodate all the students, and 

School C had a mix of students working individually and in pairs. 

 

These two methods also work together to get a more detailed look at how certain students may 

have advanced more than others. We could also see if and when other students helped or 

provided answers to other students to an extent by analyzing their respective progress in 

MathSpring in correlation to their testing scores. 
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5. Results 

The following sections will show various analyses of the three datasets retrieved during this 

study. The pretest data will tell us the starting points for each of the students with respect to their 

mathematical skill level. The problem set data will tell us how well each student was able to 

understand and complete practice problems. The posttest data will tell us the amount of 

improvement or change in each student’s mathematical skills based on their scores from the 

pretest.  

 

5.1 Pretest data 

The pretest that all students took before beginning to work with MathSpring aimed to define 

where the students stood in terms of mathematics skills. The results from the pretest are 

displayed in the table below and categorized by school and math topic as well as displaying the 

averages of all students per school and of all students across every school. The average pretest 

score for all students across every school came out to around 44%. Between each topic, students 

scored best on problems involving decimals and decimal operations at around 66% and scored 

worst on problems involving measurements and unit conversions at around 27%. Students also 

scored an average of around 47% on problems involving fractions and around 38% on problems 

involving time. 

 

When looking at the three schools individually, it can be observed that students from School A 

on average scored better than students from School B and School C. Schools B and C both 

scored similarly around 38-40% while School A scored a bit over 10% better at 52%. When 

looking at the scores for each mathematics topic, the three schools share some patterns. Students 
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from all three schools did best on problems with decimals where School A scored 68%, School B 

scored 70%, and School C scored 56%. Students from Schools B and C had scores within 10% 

of each other on average in three of the four topics suggesting the students from Schools B and C 

are at a similar skill level in mathematics in those topics. 

 

Along with the lowest mean score of the three schools, School C also had the highest standard 

deviation at 21.5% while Schools B and A were at 19% and 21% respectively. This suggests that 

there is a wider range of skill level in mathematics across students in School C than the other two 

schools while School B shows the most consistency between the skill levels of individual 

students despite having the most students of the three schools. The hope is that in using 

MathSpring, the average scores will be raised or the standard deviations will be lowered or a 

combination of both. 

Table 1.  

Means and Standard Deviations of Pre-test math ability for each school in the Argentina study 
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5.2 Posttest data 

At the end of the study period, a posttest was administered to the students containing the same 

questions as the pretest. The results can be found in the table below in the same format as the 

pretest results shown previously. The average pretest score for all students across every school 

came out to around 49%. Between each topic, students scored best on problems involving 

decimals and decimal operations at around 67% and scored worst on problems involving 

measurements and unit conversions at around 31%. Students also scored an average of around 

55% on problems involving fractions and around 44% on problems involving time. 

 

When looking at the three schools individually, it can be observed that students from School A 

scored the highest of the three schools as they did in the pretest, but by less margin than the 

pretest. Students at School C scored an average of 45%, School B students an average of 49% 

and School A students an average of 51%. Once again, students from all three schools scored 

best on the section of the test involving decimals with all averages being above 60%. Schools B 

and C once again scored very similarly with scores being within 10% of each other in each topic. 

An interesting variation to the pretest results to note is that all three schools had very similar 

averages for problems involving fractions. This could be a result of the standardized problem 

sets for fractions in MathSpring that students from all three schools practiced on. 

 

In contrast to the results of the pretest, School A ended up with the least average standard 

deviation of the three schools at 20%. School B had the most at 22% and School C had 21%. 

This data suggests that the skill level in mathematics across the students in Schools A and C 
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became more consistent while those of School B became less consistent. This could be due to 

some kids obtaining better understanding of the materials quicker than their classmates. 

Table 2. 

Means and Standard Deviations of Post-test math ability for each school in the Argentina study 

 

When comparing the means of all students’ pretests and posttests as well as the scores on each 

topic in the tests, it can be observed that the students improved over the course of the study while 

using MathSpring. The overall test score average increased from 43% to 49% which, for such a 

short amount of time students were exposed to each topic, is a sizeable increase. When looking at 

the topics individually, students were found to have improved most with problems involving 

time, going from 35% to 45% with problems involving fractions a close second in amount 

improved going from 46% to 54%. Students also improved a decent amount on the topic of 

measurement and unit conversions going from 26% to 32%. However, an interesting piece of 

data to note is the lack of improvement on problems involving decimals which stayed constant at 

66.3%. Although this result may suggest an ineffective system for improvement, it is important 

to look at the standard deviations as well to find if the students’ scores became more consistent 

after the study period. 
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When comparing the standard deviations for the overall tests, we found there was a very small 

amount of change which turned out to be an increase of about 0.2%. This would suggest that the 

overall pool of students all improved on their posttests, as the mean shows a 5% increase, but 

maintained the same or similar skill gaps between the least performing students and the most 

performing students. Looking at the individual topics once again, we observed that there were 

not large changes in standard deviation among the separate topics either. Problems involving 

fractions or measurements only experienced a less than 1% change in their standard deviations. 

Meanwhile, we saw the standard deviation for problems involving time increased by about 2% 

suggesting that, despite the mean increasing by nearly 10%, some students obtained better 

understanding while others remained at or around their pretest level of understanding. Going 

back to the decimals section, we found that its standard deviation saw the most improvement in 

decreasing about 2% from 34% to 32%. This result implies that, although the mean did not 

experience a large change between pretest and posttest, the students scores became more 

consistent among one another which is the goal of providing standardized problem sets to all 

students through MathSpring. 

Table 3. 

Comparison of means between the overall Pre-test and Post-test and individual topics 
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After a simple comparison of means, a paired samples t-test was conducted to find if there was 

any statistical significance to the test scores from pretest to posttest. The table below contains the 

result of this t-test. Looking at the overall test, we found that the change in average score was 

significant with p-value being less than 0.05 at 0.005. However, from the individual topics only 

the fractions topic was determined to have a significant change in average score from pretest to 

posttest with a p-value of 0.002 despite not having the highest improvement. The other three 

topics were determined to not have significant changes in average score with p-values of 1.0 for 

decimals, 0.079 for measurements, and 0.085 for times. 

Table 4. 

Result table of a paired-samples T-test on the overall  Pre-test and Post-test and individual 

topics 
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5.3 Problem set data 

While the students used MathSpring, the system kept track of how much time each student spent 

on the system. In theory, all the students should have similar times logged once the study 

completed. However, due to unknown non-student days at the schools, there were significant 

differences in the amount of time spent using MathSpring between students of each school and 

even students of the same school from different classes. There were also cases of students 

memorizing their login credentials and using the system at home. While this is good for the 

students to have more exposure to the system and hopefully learning more, it creates more 

variability in the amount of time spent on the system per student. As a result of the variability of 

time spent on the system per student, an analysis was done on the relation between different 

amounts of time spent on the system and the change in score from pretest to posttest. The result 

of this analysis can be seen in the table below generated from a linear regression where the 

posttest score was the dependent variable and total time spent in MathSpring was the 

independent variable along with the pretest score. With a p-value of 0.324 being greater than 

0.05, it can be observed that despite the varying time spent in MathSpring between students of 
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each school, the amount of time spent in MathSpring was not a significant predictor for 

determining the scores on posttests. 

Table 5. 

Result table of a linear regression conducted on the Post-test using Pre-test and time spent in 

MathSpring as the independent variables 

 

 

Despite not being significant for the overall posttest, a different story is told when looking at the 

individual sections of the test. Looking at the fractions section first, the time spent in MathSpring 

turned out to not be significant at all with a p-value of 0.975 being greater than 0.05. For 

decimals, the time spent in MathSpring was still not significant, but yielded a better result with a 

p-value of 0.211. For measurements and unit conversions, the time spent in MathSpring was also 

not significant, but just barely considering it had a p-value of 0.061. For times and time 

conversions, the time spent in MathSpring turned out to be very significant, resulting in a p-value 

of 0.009 < 0.05. 

Table 6. 

Result table of a linear regression conducted on the Post-test fractions section using the Pre-test 

fractions section and time spent in MathSpring as the independent variables 
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Table 7. 

Result table of a linear regression conducted on the Post-test decimals section using the Pre-test 

decimals section and time spent in MathSpring as the independent variables 

 

Table 8. 

Result table of a linear regression conducted on the Post-test measurements section using the 

Pre-test measurements section and time spent in MathSpring as the independent variables 

 

Table 9. 

Result table of a linear regression conducted on the Post-test time section using the Pre-test time 

section and time spent in MathSpring as the independent variables 
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6. Discussion 

Despite the study being completed with some positive results, there are improvements that could 

be made in the next study should it occur. Such improvements can be made in all stages of the 

study from the preparation work to the study itself. Looking at preparatory work for the study 

first, most improvements here that can be made are mostly to make conducting the study and 

post-study analysis easier for the researcher. One such improvement could be to set up some sort 

of tracking system of users that have multiple accounts (for example, one account in English and 

one account in Spanish as was the case for one of the schools in this study) or accounts that have 

multiple users. A couple ways of approaching this could be to utilize a manual method of writing 

down the multiple users/accounts per account/user respectively or employ a solution in software 

to connect the accounts in some way or allow an account to have multiple users listed on it. 

Another improvement that could be made in preparation for the next potential study would be to 

trial and test the MathSpring system in its translated form extensively to find any potential 

issues. This would allow for issues to either be fixed before a study or for an opportunity to 

create a concrete process of getting around the issue during the study. The final improvement 

that can be made to the preparatory work for a new study could be to find out about any school 

holidays or non-student days during the period that the study will be conducted in order to build 

a schedule that works around those holidays to provide the most uniform experience with 

MathSpring to all participants. 

 

There were a couple places where improvements could be made during the study as well. The 

first improvement would be for the very beginning and end of the study when the pretest and 

posttest are being administered. In this study, we observed that due to the seating arrangements 
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of the students, groups of students would work together and copy answers off one another to 

distribute the workload and hopefully get a better score. Although the ability to collaborate is a 

good quality for students to have, in this case we preferred to have each student working 

individually to obtain individual performance measures. As such, a new study could employ the 

use of dividers or specific seating arrangements that deter the sharing of answers during 

pretesting and posttesting. Another issue that was observed in this study was that the students 

were somewhat confused on how to navigate MathSpring in the beginning of the study. This can 

be improved on by simply giving a more in-depth tour of MathSpring and how to navigate the 

system, such as showing where each of the menu buttons go and how to navigate to different 

problem sets. With regards to the pretest and posttest, this study experienced an issue where the 

one problem in the tests meant to test students on time and time conversions was essentially a 

fraction multiplication problem. Future research teams can easily fix this by selecting a different 

problem under the topic of time and time conversions to be used in the tests. Lastly, this study 

encountered the issue of students being absent from school for the first day of the study or longer 

and as a result, starting somewhat behind from the rest of the group. A solution to this issue is 

not immediately clear, however one solution could be to take note of the student arriving late and 

cut that student’s data out from the analysis after the study. At the same time, such an extreme 

measure can not be employed in the case of overwhelming absences on a single day. Therefore, 

this solution could be modified to consider how many classes an individual student was absent 

from as well as their progress with respect to the rest of the study. 

 

Despite there being a number of areas for improvement in this study, there were also a few cases 

in which the study went smoothly. At the beginning of the study, the students were given papers 
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with their usernames to use for the duration of the study. However, these small pieces of paper 

had a tendency to get lost or misplaced and as a result, the student would not be able to access 

their account having not memorized their username. Fortunately, MathSpring’s teacher tools had 

a way of finding out which usernames belonged to which student and we were able to provide 

students with their login credentials without having to provide new accounts. Additionally, our 

research team was able to quickly put in a process before each class of enabling the flash player 

for the Google Chrome browser and set the language when needed after encountering issues of 

students not being able to see problems that required flash to be enabled. With this process put 

in, time wasted fixing this issue during the class period was reduced to a minimal amount. 

Lastly, we quickly found that although new problem sets were being released for the students to 

explore and work through each class period, the students were opting to keep working on older 

problem sets. Needing to get data for all the math topics, we started disabling older problem sets 

while enabling newer ones in MathSpring’s teacher tools for each class period to get the students 

to work on the newer problem sets. This capability in the teacher tools allowed us to get at least 

some data for each of the math topics. 
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7. Conclusion 

The overall goal of this study was to introduce and administer a mathematics tutoring system 

called MathSpring to 6th grade students in Argentina to see if by translating the system to 

Spanish, the same or similar effect could be achieved compared to students in the United States 

using MathSpring. More specifically, does the use of a localized MathSpring tutor yield 

improvement in student’s mathematical skills? When looking at the data shown in the results, the 

first answer to this question might be: No, the use of MathSpring, as shown in the linear 

regression of the overall tests with time spent in MathSpring, does not provide a significant 

improvement in learning in its localized form. However, when delving deeper into the results of 

the study and the results from the individual topics, a different conclusion can be observed. We 

find that the calculated significance for the overall test scores based on time spent in MathSpring 

are greatly skewed by a very high p-value for the fractions section of the test. Though the 

decimals and measurement sections also had p-values that suggested insignificance, they were 

far closer to being significant than the fractions section. Also, the improvement in the time 

section was calculated to be very significant, granted the one problem in the section was 

essentially a fractions problem. Therefore, due to the nature of the study having had to cover 

multiple math topics over such a short period of time, it’s possible to conclude that time spent on 

MathSpring can have a significant impact on a student’s development of their math skills, but 

due to the time restrictions in this study, we were not able to observe such an impact on the 

students of the participating classes. 
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Appendix A. Pre/Posttest for students at the beginning and end of the study 
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