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Abstract 
This paper presents the main findings of a three year project on how student engagement in Massive 
Open Online Courses (MOOCs) can be and which specific feedback and assessment practices can 
advance engagement of MOOC students.  The rationale behind this research is the low engagement 
of students and high drop rate specifically in MOOCs and whether and if so which formative 
assessment and feedback practices can increase student engagement.  Although there is evidence 
that such practices can enhance student engagement in traditional face-to-face teaching 
environments, there was not so far any significant research on whether and how feedback and 
assessment practices can advance the student engagement specifically in MOOCs.  In this study, we 
focus specifically on these practices that could be applied in MOOCs for enhancing student 
engagement.  

We have surveyed 425 students from 8 MOOC courses via an online questionnaire and we have 
identified the feedback and assessment practices that are applied in those MOOCs and we have 
applied Principal Component Analysis (PCA) for analyzing how student engagement can be specified 
in MOOCs and ANOVA for regression analysis. 

Concerning the impact of formative assessment and feedback practices, main results show that 
indeed student engagement can be affected by such practices. Student engagement can be positively 
influenced by increasing interaction between learner and teacher and especially increasing interaction 
between learner and content as well as by decreasing the length of feedback provided in general. On 
the other hand, student engagement can be negatively influenced when the feedback focus is on 
comparing student’s performance with the student herself and her personal characteristics.   

In relation to test completion activities such as handing in the assignments or doing the final 
assessment, this can be positively influenced by increasing the interaction between the teacher and 
content, by limiting assessment activities to discussion participation levels, individual assignments, 
quizzes or group assessments, by increasing the feedback by the system automatically and by 
increasing the number of submissions to be evaluated by other peers. But we have identified also that 
test completion can be significantly negatively influenced (i.e. not achieved) when feedback is 
provided by other peers and students.  

In regards to how often the student uses study and resources material (text/study books or references 
to external resources), this can be impacted positively by increasing interaction between learner to 
learner and learner to content as well as by increasing the number of submissions to be evaluated by 
other peers. Furthermore, this frequency can be increased when the feedback is provided with 
solutions along with comments (e.g. suggestions for improvement, common errors, etc.) as well as 
when feedback focus is on questions the students were sure they were correct.  

In relation to how often the student attempts assessment activities, this can be influenced positively by 
a) increasing interaction between learner to learner, b) learner to teacher and especially c) between 
learner and content and d) by decreasing the length of feedback provided in general. 

On the contrary, this can be negatively influenced when the feedback focus is on comparing student’s 
performance with the student herself and her personal characteristics. 

This paper contributes to provide suggestions on how student engagement in MOOCs can be 
influenced by formative assessment and feedback practices.  

Keywords: Formative Feedback, Formative assessment, MOOCs (Massive Open Online Courses), 
student engagement. 

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

ISBN: 978-84-697-3777-4
1604



1 INTRODUCTION 
Many studies refer to the high dropout rate in MOOCs that is around 90% if we compare the number 
of students who register to the number who finish.  However, many external factors outside the quality 
of the training delivery can be the reason for that such as free or low course fee, no enforced pre-
requisites for participation, no recognized university credits, no penalty for exit, etc.  Other factors 
could be the different reasons that motivate someone registering to a MOOC course such as just for 
curiosity, for accessing extra training content to a subject they are interested, for doing something 
more productive in their free time, for watching how specific faculties teach their subject, for getting 
more knowledge on a specific topic that they are interested in, for receiving a completion certificate, 
etc. In addition, the dropout rate is examined with respect to the different motivation factor of each 
participant and there is already continuous research (Breslow, Pritchard, DeBoer, Stump, Ho and 
Seaton, 2013) in this area. 

Therefore, research studies focus on the above factors and how student engagement can be 
influenced by them. Nevertheless, there is no significant research to examine the student engagement 
in MOOCs with respect to the assessment structure of the training model applied within a MOOC 
course. More specifically, it still remains unexplored to examine whether and what kind of 
assessments (formative, summative, peer and self-assessment) as well as the way that the feedback 
is provided to the students can affect the quality and impact (negatively or positively) to the MOOC 
students’ learning experience and their engagement in general. Scientific evidence about the 
effectiveness of assessment and feedback practices on student engagement can promote further their 
use in improving student participation in MOOCs.  

The objective of this study was not to examine specific courses but to survey a large and 
representative sample of students after their participation in MOOCs from universities that joined the 
MOOCKnowledge project. Responses were collected continually through the MOOCknowledge 
project but a survey was conducted so far on a sample of 365 students and four MOOC courses that 
first participated in the course. Based on the above, the question that our research addresses is at 
what level various assessment and feedback models impact students’ engagement in MOOCs.  

2 METHODOLOGY 
Based on an empirical approach, we have assessed formative assessment and feedback practices 
and their relation with students’ engagement in MOOCs through a questionnaire that participants 
completed after their participation in the MOOC (Floratos, Guasch, Espasa, 2015) (Floratos, Guasch, 
Espasa, 2016). Altogether, 425 cases from 8 MOOC courses participated in the survey and they have 
filled our online questionnaire after their participation at the MOOC course. The questions in the 
questionnaire focused on examining first, what is the influence (positive or negative) of formative 
assessment and feedback practices by examining different types of interaction and their details 
(length, time given, focus, etc.) on the engagement of MOOC students and, secondly on specifying the 
different dimensions of student engagement.  

For implementing our research, we followed the next steps  

1 Step 1: Formulation of our hypothesis questions based on our theoretical analysis and literature 
review  as it is shown in Table 2, then  

2 Step 2: Use of Principal Factor Analysis in order to reduce a complex data set on student 
engagement to a lower dimension and reveal a simplified structure on student engagement 

3 Step 3: Based on the simplified structure on student engagement that emerged from PCA, use 
of correlation and regression approach for determining the strength of an association between 
student engagement and various feedback and assessment practices. Correlation through the 
analysis of the correlation co-efficient provides a measure of association between student 
engagement and various feedback and assessment factors and regression  

2.1 Step 1: Formulation of hypothesis questions between student 
engagement and formative assessment and feedback practices 

The following table provides 29 hypothesis questions between the dependent variables on student 
engagement and the independent/predictor ones on formative assessment and feedback practices. 
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Table 1.  Hypothesis to be analysed for which formative and feedback assessment practices 
influence/impact student engagement 

No. Independent Variables Hypothesis link Dependent Variables 

1 Interaction level and type (Learner – learner interactions, 
Learner-teacher/lecturer interactions, Learner-content 
interaction) 

influence(s) Student engagement 

2 Type of Assessment Activities influence(s) student engagement 

3 Person responsible to assess students’ work influence(s) Student engagement 

4 No. of submissions to be evaluated influence(s) Student engagement 

5 Existence of self-assessment  influence(s) Student engagement 

6 Self-Assessment Method influence(s) Student engagement 

7 Evaluation Guidance influence(s) Student engagement 

8 Existance of educational feedback influence(s) Student engagement 

9 MOOC actor responsible for feedback influence(s) Student engagement 

10 Feedback Mode influence(s) Student engagement 

11 Feedback Content influence(s) Student engagement 

12 Feedback provision influence(s) Student engagement 

13 Feedback focus influence(s) Student engagement 

14 Feedback time influence(s) Student engagement 

15 Feedback frequency influence(s) Student engagement 

16 Feedback length influence(s) Student engagement 

17 Attention on feedback influence(s) Student engagement 

18 The assessment activities that allowed me  to identify what I 
know and can do 

influence(s) Student engagement 

19 The assessment activities that allowed me  to identify my 
weaknesses 

influence(s) Student engagement 

20 The assessment activities   that stimulate  me to revisit 
earlier study  and motivate me to engage in depth with the 
course topic 

influence(s) Student engagement 

21 The assessment activities that allowed me  to understand 
the course content easier 

influence(s) Student engagement 

23 Guidance received to assess my own work or the work of 
my classmates that helped me to acquire the expected 
knowledge from the online course. 

influence(s) Student engagement 

24 The feedback provided that impacted positively my learning 
objectives and motivation 

influence(s) Student engagement 

25 The feedback practices that allowed the student to receive 
corrections to know where he/she is having difficulties 

influence(s) Student engagement 

26 The feedback  practices that allowed the student to receive 
concise feedback so that is actually read and used 

influence(s) Student engagement 

27 The feedback  practices that allowed the student to receive 
marks on her submitted work and assignments 

influence(s) Student engagement 

28 The feedback  practices  that were based on automated 
feedback  

influence(s) Student engagement 

29 The feedback practices that allowed the student to receive 
suggestions for improvement, priorities to focus, etc 

influence(s) Student engagement 
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2.2 Step 2: Principal Factor Analysis on Student Engagement 
We have applied Principal Factor Analysis in order to reduce a complex data set on student 
engagement with 14 dimensions to a lower one and conclusively we have revealed simplified structure 
on student engagement and 3 dimensions. 

Student engagement is defined in our questionnaire with 14 values and in specific as participation in 
the course activities and is measured with respect to 

1 lecture of videos watched,  

2 quizzes completed,  

3 assignments handed in,  

4 completion of final assessment,  
5 part of MOOC content access,  

6 specific activities participation,  

7 selected lectures watched as well as  with respect to participation intensity and more specifically 
with respect on  

8 how often the student used intensively video lectures,  

9 how often the student used intensively academic material,  

10 how often the student used intensively textbooks/Study books,  

11 how often the student used intensively reference lists to external resources,  
12 how often the student used intensively assignments,  

13 how often the student used intensively tests and  

14 how often the student used intensively related social media activities. 

Then, we have applied the factor analysis method and in specific the principal component analysis in 
order to group the student engagement criteria (dependent variables) into subscales for facilitating our 
statistical analysis and from 14 components we had concluded into 3 subscales/factors as it is shown 
in the next section. 

The factorial structure for “student engagement” was analysed based on a) Pairwise deletion and 
consequently, 349 to 365 cases were kept out of 382 total cases and b) on using Principal Component 
Analysis based on correlation matrix (R), with Varimax Rotation and 25 iterations.  

Also sample was adequate for running the factor analysis according to Barlett's test (X2(15)=1099.76, 
p<.05.) and Kaiser-Meyer-Olkin Measure of Sampling Adequacy that was 0.97, i.e. close to 1.  

Furthermore, all variables had communalities with high values, i.e. above 0,94  and therefore are well 
represented in the common factor space. Communalities are squared loadings of all extracted factors 
that indicate the proportion of each variable’s variance that can be explained by the principal 
components.   

2.3 Step 3: Finding associations of factors with student engagement variables 
Initially, the “Student Engagement” variable consisted of 16 items (14 plus 2 as “other/please specify” 
that were considered as missing values). Factor analysis and more specifically the principal factor 
analysis was applied. Factor analysis was a useful tool for investigating variable relationships for 
complex concepts and allowed us to investigate the student engagement concept that is not easily 
measured directly by collapsing a large number of variables (in total 14) into a few interpretable 
underlying factors.  

More specifically, the Principal Factor Analysis was run with Varimax Rotation and only 6 items 
/components remained that complied with the following criteria: 

1 Factor loadings above or equal to 0.50,  
2 no crossloadings,  

3 no negative loadings, and 
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4 the meaning of items under the same extracted factor must form a logical / theoretical structure 
too.  

Furthermore, as it has been indicated, loadings below 0.50 were rejected (not shown) and table 2 
below shows the loadings of the related  6 components/items that were above 0.80 and the numbers 
emerged on  communalities, loadings and total variance explained validated this structure and the six 
components can measure what they are expected to measure, i.e. student engagement.  

Table 2.  Rotated Component Matrix 

No. Component Test 
completion 

Frequency of using 
Resources Material 

Frequency of attempting 
Assessment Activities 

1 handed in the assignments : (handed 
in the assignments) 0,69   

2 done the final assessment : (done the 
final assessment) 0,92   

3 Textbooks/Study books : (How often 
the student used textbooks/Study 
books) 

 0,7  

4 Reference lists to external resources : 
(How often the student used Reference 
lists to external resources) 

 0,62  

5 Assignments : (How often the student 
used Assignments)   0,60 

6 Tests : (How often the student used 
tests)   0,69 

These remaining 6 components that student engagement can finally be measured with respect to are 
the following that have been grouped in three dimensions a) Test Completion, b) Study and 
Resources Material and c) Assessment Activities: 

Table 3.  PCA results on student engagement 

Remaining 6 components on student 
engagement after PCA 

Three Dimensions/Groups for the 
statistical analysis of our hypothesis 

handed in the assignments 
Test Completion 

done the final assessment 

how often the student used textbooks/study books 
Frequency of using study and resources 
material how often the student used reference lists to 

external resources 

how often the student did assignments 
Frequency of attempting assessment 
activities how often the student did the tests 

These three dimensions explained the 76,63% of the total variance, namely, 37,12%, 19,12%, and 
20.39% of each dimension, respectively. Finally, we have assessed the reliability through Cronbach's 
alpha coefficient, that was above .70 and showed adequate values of internal consistency in each 
subscale (Test completion, Frequency Use of Resources Material and Frequency Attempting 
Assessment Activities) as well as in the total scale that explained 93.4% of the total variance.  

Regression tests were run for each Student Engagement scale/subscale separately and each of the 
29 independent variables in Table 1 and only few specific topics from the 29 ones produced 
statistically significant results, as follows: 
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1 Interaction type 
2 Whether there was any assessment 

3 Who was responsible to provide feedback 
4 The number of submissions from other peers to be evaluated by the student 

5 The type of feedback provided 

6 The focus level on feedback type 

7 On whether the feedback focus was on comparing student’s performance with other measures 
of their ability 

8 The feedback length 

9 On whether the student was giving attention to all feedback provided 

3 RESULTS 
Table 4 includes ANOVA results for regression and it shows that all scales of student engagement 
produced statistical significance (Sig.: p<.05).  

Table 4.  Regression's ANOVA tables for Interaction topic variables 

  Sum of 
Squares 

df Mean 
Square 

F Sig. Adj.R2 

Test Completion Regression 28,48 3 9,49 3,00 ,030 ,01 

 Residual 1252,28 396 3,16    

 Total 1280,76 399     

Resources Material Regression 142,74 3 47,58 18,93 ,000 ,13 

 Residual 907,45 361 2,51    

 Total 1050,19 364     

Assessment Activities Regression 97,63 3 32,54 22,11 ,000 ,14 

 Residual 546,11 371 1,47    

 Total 643,73 374     

Student Engagement Regression 82,07 3 27,36 22,98 ,000 ,16 

 Residual 409,58 344 1,19    

 Total 491,64 347     

Regression Analysis shows that at least a) frequency of use of course resources, b) frequency of 
attempting assessment activities as well as student engagement overall can be considered since they 
have more than one predictor that is statistically significant (i.e. Sig. column for values that are close to 
or below .05) and they can be characterized as significant predictors in our regression models. Note 
that predictor variables, are those variables that can have an effect (positive or negative) on the 
depended variable (student engagement scale/subscales). Note that the items of each topic were 
coded from 1 “not at all” to 7 “completely”. 
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Table 5.  Regression tables for Interaction type topic. 

  UnStzd 
Coefficients 

Stzd Coefficients  

  B Std. Error Beta t Sig. 

Test Completion (Constant) 4,80 ,41 ,00 11,76 ,000 

 Learner – learner interactions :  -,04 ,06 -,05 -,65 ,518 

 Learner – teacher/lecturer interaction :  ,11 ,06 ,12 1,75 ,081 

 Learner – content interaction :  ,13 ,07 ,10 1,96 ,051 

Resources 
Material 

(Constant) 2,64 ,38 ,00 6,92 ,000 

 Learner – learner interactions :  ,16 ,06 ,20 2,90 ,004 

 Learner – teacher/lecturer interaction :  ,09 ,06 ,11 1,61 ,109 

 Learner – content interaction :  ,22 ,06 ,17 3,43 ,001 

Assessment 
Activities 

(Constant) 3,99 ,29 ,00 13,97 ,000 

 Learner – learner interactions :  ,09 ,04 ,13 1,98 ,048 

 Learner – teacher/lecturer interaction :  ,09 ,04 ,14 2,10 ,036 

 Learner – content interaction :  ,23 ,05 ,24 4,86 ,000 

Student 
Engagement 

(Constant) 3,67 ,27 ,00 13,61 ,000 

 Learner – learner interactions :  ,06 ,04 ,11 1,63 ,104 

 Learner – teacher/lecturer interaction :  ,11 ,04 ,19 2,76 ,006 

 Learner – content interaction :  ,21 ,05 ,24 4,71 ,000 

Based on the above, we have obtained the following findings: 

• Test completion is predicted by Learner – content interaction and F(3,396)=3, p<.05. The 
related regression model is Test completion= 4,80 + -.04*Learner-learner interactions + 
.11*Learner–teacher/lecturer interaction + .13*Learner–content interaction. Therefore, handing 
in the assignments or doing the final assessment can be influenced positively by increasing 
especially the interaction between learner and content.  

• Resource Material is predicted by Learner – learner interactions, Learner – content 
interaction and F(3,364)=18.93, p<.05. The related regression model is Resource Material= 
2,64 + .16*Learner-learner interactions + .09*Learner–teacher/lecturer interaction + 
.22*Learner–content interaction, More specifically, frequency  of using study and resources 
material (text/study books  or references to external resources) can be influenced positively 
by increasing learner to learner interaction as well as interaction between learner and content.  

• Assessment Activities is predicted by Learner – learner interactions, Learner – content 
interaction, Learner – teacher/lecturer interaction: F(3,374)=22.11, p<.05. The regression model 
is Assessment Activities= 3,99 + .09*Learner-learner interactions + .09*Learner–
teacher/lecturer interaction + .23*Learner–content interaction. Therefore, frequency of 
attempting assessment activities (tests or assignments) can be influenced positively by 
increasing learner to learner interaction, as well as interaction between learner and teacher and 
especially interaction between learner and content.  

• Student Engagement overall is predicted by Learner – learner interactions, Learner – content 
interaction, Learner – teacher/lecturer interaction: F(3,347)=22.98, p<.05. The regression model 
is Student Engagement= 3,67 + .06*Learner-learner interactions + .11*Learner–teacher/lecturer 
interaction+ .21*Learner–content interaction. So, student engagement overall can be positively 
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influenced by increasing interaction between learner and teacher and especially interaction 
between learner and content. 

In addition to the influence of the type of interaction on student engagement and its three 
dimensions, ANOVA results for regression had shown some more topics with statistical 
significance (p<0,05). Due to the limitation in length of this paper, we don’t present here the 
related Regression ANOVA tables but just the additional topic predictors and their regression 
models.  

• Test completion is predicted by a) on whether there is an assessment (v1), b) on the type of 
assessment (i.e. when it is based on discussion participation, on individual assignment, on quiz 
or group assessment) (v3), c) on whether the feedback is provided by other peers/students (v4), 
d) on whether the feedback is provided by the system automatically (v5) and e) by the number 
of submissions from other peers to be evaluated by the student (v6): F(6,193)=10.58, p<.05 with 
Adj.R2= 0.22. The regression model is Test completion = 3,97+1,45*(v1)-0,36*(participation 
level in forum discussion)+(-0,79)*(v3) + (1,46)*(v4) + (0,68)*(v5) + (0,44)*(v6).  Hence, 
handing in the assignments or doing the final assessment can be influenced positively a) 
when there is especially any type of assessment, b) when the assessment activities are limited 
to discussion participation level, individual assignment, quiz or group assessment, c) especially 
when feedback is not provided by other peers/students, d) when the feedback is provided by the 
system automatically and e) by increasing the number of submissions from other peers to be 
evaluated by the student. 

• Resources Material is predicted by a) on the number of submissions from other peers to be 
evaluated by the student (v6), b) on whether the feedback content was on solutions of the 
task/exercise with comments (e.g. suggestions for improvements, common errors, etc) (v7), and 
c) on whether the student gave special attention to feedback on questions she was sure they 
were correct (v8). F(4,134)=7.63, p<.05 with Adj.R2= 0.17. The regression model is Resources 
Material = 3,83 -0,72*(v1)+0,29*(v6)+0,51*(v7)+0,20*(v8). Thus, frequency of using study and 
resources (text/study books or references to external resources) can be influenced positively a) 
by increasing the number of submissions from other peers to be evaluated by the student, b) 
when the feedback content is on solutions of the task/exercise with comments (e.g. suggestions 
for improvements, common errors, etc.), c) when student gives special attention to feedback on 
questions she is sure they are correct.  

• Assessment Activities are predicted by a) on whether feedback focus is on comparing 
student’s performance with other measures of her ability (v11), b) on the general feedback 
length (v12) and c) on whether special attention was given to all the feedback provided (v13): 
F(5,48)=9.92, p<.05 with Adj.R2=  0.48. The regression model is Assessment Activities = 
5,44+0,17* (evaluation type of own student’s work) +0,14*(on whether guidance received to 
self- or peer assess helped acquiring the expected knowledge)-5,81*(v11)-
0,96*(v12)+0,29*(v13). As a result, frequency of attempting assessment activities (tests or 
assignments) can be influenced positively by a) especially the feedback focus is not on 
comparing student’s performance with other measures of her ability, b) decreasing the length of 
general feedback provided, and c) when special attention is given to all the feedback provided.  

• Student engagement overall is predicted by a) on whether feedback focus is on comparing 
student’s performance with other measures of her ability (v11), b) on the general feedback 
length (v12) and c) on whether special attention was given to all the feedback provided (v13): 
F(4,59)=12.50, p<.05 with Adj.R2=  0,44. The regression model is Student engagement = 5,84-
0,14* (evaluation type of own student’s work) -4,84*(v11)-0,75*(v12)+0,29*(v13).  So student 
engagement overall can be positively influenced a) significantly when the feedback focus is 
not on comparing student’s performance with other measures of her ability, b) by decreasing 
the length of general feedback provided and c) when student gives special attention to all the 
feedback provided. 

4 CONCLUSIONS 
Based on our analysis, we conclude that student engagement in MOOCs can be examined with 
respect to three different dimensions that is a) on test completion and more specifically on handing the 
assignments or doing the final assessment, b) on the frequency of using text/study books or reference 
lists to external resources and c) on frequency of doing assignments or tests.  
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Furthermore, handing in the assignments or doing the final assessment can be influenced positively 
by increasing especially the interaction between learner and content. In addition, frequency of using 
study and resources material (text/study books or references to external resources) can be influenced 
positively by increasing learner to learner interaction as well as interaction between learner and 
content. Moreover, frequency of attempting assessment activities (tests or assignments) can be 
influenced positively by increasing learner to learner interaction, as well as interaction between learner 
and teacher and especially interaction between learner and content. Also, student engagement overall 
can be positively influenced by increasing interaction between learner and teacher and especially 
interaction between learner and content. 

Likewise, handing in the assignments or doing the final assessment can be influenced positively a) 
when there is especially any type of assessment, b) when the assessment activities are limited to 
discussion participation level, individual assignment, quiz or group assessment, c) especially when 
feedback is not provided by other peers/students, d) when the feedback is provided by the system 
automatically and e) by increasing the number of submissions from other peers to be evaluated by the 
student. In addition, frequency of using study and resources (text/study books or references to 
external resources) can be influenced positively a) by increasing the number of submissions from 
other peers to be evaluated by the student, b) when the feedback content is on solutions of the 
task/exercise with comments (e.g. suggestions for improvements, common errors, etc.), c) when 
student gives special attention to feedback on questions she is sure they are correct. Moreover, 
frequency of attempting assessment activities (tests or assignments) can be influenced positively by a) 
especially the feedback focus is not on comparing student’s performance with other measures of her 
ability, b) decreasing the length of general feedback provided, and c) when special attention is given to 
all the feedback provided. Overall, student engagement can be positively influenced a) significantly 
when the feedback focus is not on comparing student’s performance with other measures of her 
ability, b) by decreasing the length of general feedback provided and c) when student gives special 
attention to all the feedback provided. 

ACKNOWLEDGEMENTS  
This research has been supported by MOOCKnowledge project and GO-GN network.  

REFERENCES 
[1] Breslow, L., Pritchard, D. E., DeBoer, J., Stump, G. S., Ho, A. D., & Seaton, D. T. (2013). 

Studying learning in the worldwide classroom: Research into edX’s first MOOC. Research & 
Practice in Assessment, 8(1), 13-25 

[2] Floratos, N., Guasch, T., & Espasa, A. (2015). Recommendations on Formative Assessment 
and Feedback Practices for stronger engagement in MOOCs. Open Praxis, 7(2), 141-152 

[3] Floratos, N., Guasch, T., & Espasa, A. (2016).  IS STUDENT ENGAGEMENT HIGHER IN 
MOOCS WITH APPROPRIATE FORMATIVE ASSESSMENT AND FEEDBACK PRACTICES?, 
ICERI 2016, International Technology, Education and Development Conference 

[4] Guasch, T., Espasa, A., Alvarez, I.M. & Kirschner, P.A. (2013). Effects of Teacher and Peer 
Feedback on Collaborative Writing in an Online Learning Environment. Distance 
education, 34 (3), 324-338, DOI: 10.1080/01587919.2013.835772 

1612




