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Evaluation of the results of the first experiences: Zero Course in Physics in 2012 and 
Zero Courses in Physics, Chemistry and Math in 2013  

This report covers an evaluation of the results of the different courses based on some selected 
parameters such as the number of exercises accessed, number of videos accessed, number of 
exercises correctly solved, number of videos completed or time spent on the platform. As part 
of this evaluation, we need to know whether students have interacted enough taking into 
account considerations such as the optionality for doing the course activities. Another 
interesting point is to compare the results from the different courses to find the reasons for 
the differences. In addition, the results might reveal differences in the use of the educational 
resources (such as exercises and videos) that can be used to detect problems and foster future 
improvement. 

First of all, we have analyzed the number of exercises accessed and solved correctly, at least 
once. Similarly, we also offer statistics for the number of videos that have been accessed and 
the number of videos completed. Finally, we do an analysis of the time spent by the users on 
the exercises and videos, separately. All these metrics are represented in the percentage of 
students for each individual course and also on average (taking into account all the courses). 
For all these metrics we have taken into account only users who logged into the Khan Academy 
platform, at least once; a total number of 81 students for Physics 2012, 163 students for 
Physics 2013, 73 students for Chemistry and 243 students for Math; additionally this implies 
that 79%, 90%, 80% and 87% of the students who enrolled in the zero courses, also accessed 
the Khan Academy platform, respectively. 

Regarding the percentage of exercises accessed and completed for each of the courses on 
average, the results show that 36%, 33%, 36% and 40% of the exercises were accessed on 
average per user and 32%, 29%, 27% and 32% of the exercises were solved correctly, at least 
once on average per user, for the Physics 2012, Physics 2013, Chemistry and Math courses, 
respectively. These results show that the course which had more students accessing the 
different exercises is Math (40%), whereas the courses which were more successful in terms of 
exercises correctly solved are Physics 2012 and Mathematics (32% for both).  

However, it should be noted that the Physics 2012 collection of exercises were composed of 
many multiple choice exercises which made them easier to solve than parametric ones. In 
addition, some interesting details can be noticed. We can see that the percentage of exercises 
accessed for Physics 2013 and Chemistry is 33% and 36%, respectively; however the 
percentage of exercises correctly solved is 29% and 27%, respectively. Therefore, although 
more exercises where accessed in the Chemistry course than in the Physics 2013 course, the 
Physics 2013 course was more successful in terms of exercises correctly solved. This might be 
an indicator that the exercises in the Chemistry course were more difficult than Physics 2013 
or it could also be related to the fact that the Chemistry course had 19 exercises more than the 
Physics 2013 course. 

A more detailed analysis is proposed now. Figure 1 represents the percentage of exercises 
which have been accessed in each course and also on average. We have divided all the next 
graphics in five intervals that indicate by a cumulative bar chart the percentage of students in 
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each case (less than 20% of exercises accessed, between 20% and 40%, between 40% and 60%, 
between 60% and 80%, and more than 80%). In a similar way, figure 2 shows the same 
information for the percentage of exercises that have been solved correctly, at least once. At a 
first glance, we can see that the distribution of exercises accessed is very similar for all the 
courses (maybe a bit different for Physics 2012), so students have behaved similarly in all the 
courses. In addition, it is noticeable that some intervals (less than 20%, between 20% and 40% 
and more than 80%) are always higher than others (between 40% and 60% and between 60% 
and 80%). These results seem to indicate that students usually tend to work either a little or a 
lot, but very few fall in the middle range. 

 

Figure 1. Cumulative bar chart for the distribution of exercises accessed 

 

Figure 2. Cumulative bar chart for distribution of exercises correctly solved, at least once 

As for figure 2, which represents the distribution of exercises solved correctly at least once, we 
can see that the distribution of each course is not as similar as in figure 1. Some interesting 
details, for example, are that the distribution of the Math course is the most uniform for all 
intervals and also the most similar to the average distribution (taking into account all courses) 
and Chemistry has a distribution which decreases monotonically for each interval. A surprising 
result is that Physics 2012 was better than Physics 2013 in terms of solving exercises; one 
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might think that the results of the pilot experience would have improved the following year’s 
course in view of the lessons learned. However, this is probably due to the previously 
mentioned fact that Physics 2012 had many multiple choice exercises which were easier to 
solve whereas Physics 2013 had none. 

Next, we provide a similar analysis for the videos accessed and videos completed. Results show 
that 37%, 35%, 38% and 41% of videos were accessed on average per student and 27%, 25%, 
27% and 27% of videos were completed on average per student, for the Physics 2012, Physics 
2013, Chemistry and Math courses, respectively. It is interesting to find that the exercise and 
video access results are similar on average but the exercises solved percentages are slightly 
higher than the videos completed percentage. Also, we can note that the biggest difference 
between videos accessed and completed is in the Math course. Figure 3 shows the distribution 
of videos accessed by cumulative bar charts. We can see that the four courses are slightly 
different, but there are no huge differences. More importantly, we can see in figure 4, the 
percentage of videos completed which appear to be even more homogeneous than figure 3. 
We can interpret this by saying that the students have behaved similarly when interacting with 
the videos in all the courses. 

 

Figure 3. Cumulative bar chart for the distribution of videos accessed 

 

Figure 4. Cumulative bar chart for the distribution of videos completed 
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The last analysis is related to the time spent on exercises and videos. The average time 
students have spent solving exercises is 99, 105, 143 and 123 minutes, whereas for the videos 
the average time students have spent is 120, 139, 110 and 125 minutes watching videos for 
the Physics 2012, Physics 2013, Chemistry and Math courses, respectively. For Math, the time 
spent on the exercises and videos is very similar, thus indicating that the amount of exercise 
and video work has been well balanced for the students. In the case of Physics 2012 and 
Physics 2013, the amount of time spent on the videos has been considerably greater than the 
amount of time spent on the exercises. On the other hand, the amount of time spent in the 
Chemistry course has been much greater for exercises than the videos. This increase in time 
makes sense because Chemistry has 49 exercises which is more than the other courses; 
anyhow this should be further researched because the exercises could be too demanding and 
the students might be struggling. In addition, table 2 shows the percentage distribution of 
students for five intervals of time for exercises and table 3 depicts the distribution of time 
spent on videos. Approximately half of the students who logged into the platform have spent 
less than 60 minutes on the exercises and another 60 minutes on the videos. We can notice 
some differences, such as Chemistry has the highest percentage of students spending more 
than 240 minutes on the exercises and Physics 2013 has the highest percentage of students 
spending more than 240 minutes watching videos. Most of these results are closely related to 
the distribution that we have seen previously for exercises and videos. 
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Finally, we want to present some general figures taking into account all the courses. The 
average student has accessed 38% of the exercises and 39% of the videos. In addition, the 
average student correctly solved 30% of the exercises and completed 26% of the videos. We 
believe that considering the context of these courses, (they are optional and take place in 
August when the students are on holiday) these are good figures that indicate the success of 
these first experiences. In addition, the average user has spent 117 minutes solving exercises 
and 127 minutes watching videos; which makes a total sum of 244 minutes (slightly more than 
4 hours) per user on average. That amount of time indicates that the average user has made a 
substantial time effort working on the platform. 

 

Comparison of the average grades of the blended Zero Physics Course with previous cohorts 
of the face-to-face Zero Physics Course 

If we compare the average marks of the previous years from 2006 to 2012, when the Zero 
Courses were only face-to-face, we have seen that by adding this online environment and 
using a flipped classroom methodology, the students’ marks have been improved, which is 
very positive, and T-test reveals a significant difference between both groups:  

 

 

  



 6 UTEID      –      Library Service      –      Universidad Carlos III de Madrid 

 

Effect on the follow-up Physics I Course 

The goal of this experience is to improve the learning outcomes of Physics I, so in order to 
analyze this we divided the students into four categories using the university entry grade1: 

• Very Good Students: from 11 to 14 
• Good Students: from 9 to 11 
• Medium Students: from 7 to 9 
• Bad Students: from 5 to 7  

And we tried to analyze the effect of this blended learning zero course, comparing the 
students who passed the zero courses with those who didn’t take it2. And these are the 
results: 

 

The data shows that we are on the right track. Although there is no change for the good and 
very good students, the marks of average students have improved a lot. Bad students do not 
even take the Physics 0 course. Now the challenge is how to motivate bad students to take 
Physics 0 and how we can improve the marks of good and very good students. 

                                                           
1 In Spain, all the students that want to enter university have to pass a national entry exam, and 
they have to get a mark from 5 to 14. 
2 The Zero Course was not compulsory, it was just on a voluntary basis, and even has an extra 
cost. 


