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Abstract. Our research is about supporting lifelong software professional learners in 

meeting their learning needs through peer-peer mentoring in online learning commu-

nities. In order to ensure the mentees, derive optimal benefit from such peer-peer 

interactions, in this study we attempted to study the effects of help seeking experienc-

es and enthusiasm of mentees for the sustainability of a peer-peer mentoring system. 

We used the Stack Overflow question and answer forum used by programmers as the 

experimental bed for this study. In carrying out this study, we mined the question 

asking activity of the mentees and the answer quality distribution of the mentors. 

Results from this study show that negative help seeking experiences of users play a 

huge role for the mentees’ subsequent use of the system. Also, we discovered that 

even for users who had positive help seeking experiences, their subsequent use of the 

peer-peer mentoring system could depend on the quality of help they receive. In par-

ticular, we observed a decline in the quality of help provided by the mentors, even by 

the reputable mentors. A decline in the quality of help provided to by the mentors 

shows that the reputable mentors themselves might have learning needs in their 

knowledge which they are not aware of. Hence, this study concludes by emphasizing 

the importance of a peer-peer mentoring system in tracking and detecting the unper-

ceived learning needs of professional learners. Feedback about such learning needs 

and recommended learning resources could be presented to the professional learner 

using an open learner model that would allow for reflection on their learning needs. 

At this point, we believe the results from this study show the importance of the help 

seeking experiences of the mentees and the quality of help received from the mentors 

for the sustainability of the peer-peer mentoring system.  
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1 Introduction 
Despite the success of one-on-one human tutoring in achieving better learning out-

comes for learners [1], the inability of such tutors to be readily available from any-

where and at any time create the need to extend the support provided to professional 

learners. As lifelong professional learners may not always have access to human tu-

tors to provide input to the problems they encounter [2]; they rely on peers in online 

learning communities (OLCs) to provide guidance to them when necessary. In fact, 

with the ability of the OLCs to provide support to professional learners beyond their 

workplace, the opportunities to provide online mentoring to professional learners as 

they engage in their day to day tasks abound [3]. Of course, for the peer-peer mentor-
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ing process between the users in the OLC to be deemed useful, the help received must 

be timely and relevant in meeting the learning needs of the mentee (question asker) 

[2]. In particular, the goal of our research has been to support software professional 

learners relying on the OLC to ensure their learning needs are adequately meet. To 

date, Stack Overflow has been the experimental bed of our research.  

Results from our previous studies have shown that supporting users1 in a very large 

OLC such as SO comes with great opportunities and challenges [2, 3, 4]. Some of the 

challenges we have identified are the need to provide personalized support to users 

even as their learning needs evolve over time and with technological advances [4]. 

Worse, the mentors (question answerers) might also be unaware of the advances with-

in the profession [3]. Hence, in a previous study we have also attempted to track and 

help detect the unperceived learning needs of the mentors within the OLC [5]. Know-

ing the learning needs of the mentors, we also attempted to recommend mentors who 

can provide both timely and quality answers to the users in meeting their learning 

needs [2]. In an attempt to ensure that users benefit from such peer-peer mentoring, in 

this study we carried out an investigation on the impact of the help seeking experience 

and enthusiasm of the users in meeting their learning needs. We believe the results 

from this investigative study could be useful in pedagogical decision making and in 

enhancing peer-peer mentoring systems.  

 

2 Related Research  
Ryan and Shin [8] in their study examined two forms of help seeking behavior in 

adolescence: avoidance help seeking and adaptive help seeking. While the adaptive 

help seekers seek help when needed, the avoidance help seekers are more likely to be 

reluctant to seek help when necessary. Results from the study by Ryan and Shin re-

veal that avoidant help seeking behavior correlates negatively with learning. Even as 

effective help seeking has been shown to relate to achieving better learning outcomes, 

it is also important for learners to utilize help seeking facilities appropriately [7]. 

Aleven and Koedinger in their study with the PACT Geometry Tutor also observed 

that students wait too long before seeking help and they tend to misuse help seeking 

facilities by neglecting higher hint levels [9]. Even with an adaptive help tutor agent, 

according to Aleven et al. [7], help seeking errors in students were still high.  

The studies above showed evidence of inefficient use of help seeking facilities by 

learners but the reason why the students demonstrated avoidant help seeking behavior 

is not apparent. The study by Howley reveals that the value of a help giving system to 

help seekers is dependent on the success the help seeker achieved in receiving help in 

the past [10]. This is particularly true for new users whose previous experiences de-

termine their ongoing participation in the OLC [11]. Hence there is a need to promote 

effective help-seeking behavior for help seekers to achieve desirable learning out-

comes [12]. 

                                                           
1 We will use the term “user” in this paper rather than “mentees” when specifically discussing 

SO question askers since they are likely not explicitly engaging in a peer-peer mentoring in 

their own minds.  



Despite the success with tutoring systems [13, 14], one-to-one help giving facilities 

with human helpers also exists. With human helpers, the willingness of the helper 

determines whether help is offered or not and even the effectiveness of the help of-

fered [15]. While previous studies [13,14,15] have all attempted to provide support to 

learners within the classroom settings, in a typical online learning community the 

number of users ranges from thousands to millions with more varied learning interests 

[2]. The sustainability of such a large-scale peer-peer mentoring forum is dependent 

on value the users derive from the online learning community. The goal of this study 

is to investigate factors that could inhibit the users within the OLC from achieving 

optimal benefits from the peer-peer interactions.  

 

3 Methodology 
For the sustainability of the peer-peer mentoring system, the ability of users to ex-

press their learning needs when necessary is in fact the first step in ensuring the learn-

ing needs of the users could be met. Hence in attempts to enhance the support provid-

ed to users, in this study we modelled the effects of help seeking experiences and 

enthusiasm of users on the value of help they derive during the peer-peer interactions. 

Four badges were used as proxies in modeling the help seeking experience and enthu-

siasm of the users as highlighted in Table 1. In SO, badges are awarded to users after 

performing an activity with the aim of promoting continuous participation of the users 

within the forum. 
Table 1. Description for Help Seeking Experiences and Enthusiasm of Users 

Badge Name Description No. of 

Users 

Scholar Users that asked questions and received answers to their 

questions 

227,997 

Tumbleweed Users that asked questions but didn’t receive answers to their 

questions 

158,576 

Curious Users who asked questions with score >0 on 5 separate days 36,037 

Inquisitive Users who asked questions with score >0 on 30 separate days 3,664 

As a user could earn more than one of the four badges highlighted above, for this 

study only the users who earned just one of these badges in 2017 were considered. 

The description of these badges as defined in SO is presented below.  

Scholar Badge.  

In SO, a Scholar badge is earned when a user accepts one of the answers given to his 

or her question as being helpful. Users with this badge are those who sought help and 

received help. This set of users had a positive help seeking experience and they have 

their expressed learning needs met. 

Tumbleweed Badge.  

A tumbleweed badge is awarded to users who asked a question which earned zero 

score, received no answers, no comments and low views for a week. Users with this 

badge are those who engage in help seeking but didn’t receive help. This set of users 

had a negative help seeking experience as they do not have their expressed learning 

needs met.  

 



Curious Badge.  

The curious badge is awarded to users who asked questions that received at least a 

score of 1 on 5 separate days. As defined in SO, users with this badge might not nec-

essarily have their questions (expressed needs) answered. This set of users are those 

who have low help seeking enthusiasm.   

Inquisitive Badge.  

The inquisitive badge is awarded to users who asked questions that received at least a 

score of 1 on 30 separate days. While it is not clear whether the learning needs of 

users who earned this badge were met, these users are those who have shown some 

moderate help seeking enthusiasm to learn by asking good questions.   

Irrespective of the badge studied, it is apparent that each category of users represented 

by the badges above have shown some effort to have their learning needs met. The 

Scholar and the Tumbleweed badges were used to model the help seeking experiences 

of the users while the curious and the inquisitive badges were used to model the help 

seeking enthusiasm of users. In this experiment, methodology of Grant & Betts [16] 

were employed whereby we compared users’ activities in SO before and after they 

received the badges. Results obtained from analyzing the help seeking experiences 

and help seeking enthusiasm of users on their learning needs and evolving expertise 

levels are described in Section 4.  

 

4 Results 
In determining the effects of help seeking experiences and enthusiasm of the users in 

meeting their learning needs, three research questions were asked. This section pre-

sents the questions and the results of the study to answer the three research questions 

asked. 

 

4.1 Modelling the Effects of Help Seeking Experiences of Users on the 

Sustainability of Peer-Peer Mentoring Systems 

The two forms of help seeking experiences considered in this study are: positive (us-

ers who sought help and received help) and negative (users who sought help but 

didn’t receive help). Research questions Q1 and Q2 had the goal to establish the ef-

fects of help seeking experiences on the propensity of help seekers to express their 

learning needs and in meeting the learning needs of other users needing help.  

Q1: What are the effects of help seeking experiences of users on the propensity of 

users to express their learning needs? 

Ability of users to express their learning needs when necessary is important for men-

tors2 to be able to provide answers to their question. To answer question Q1, similar 

to Grant and Betts [16] for each set of users considered, the users’ question asking 

activities in SO were compared before and after they received the badge. Then, the 

percentage increase between the number of questions asked before and after earning 

the badge was computed as shown in Table 2 below.  

                                                           
2 Subsequently we will use the term “question answerer” in this paper rather than “mentor” as it 

is more appropriate in the context of a question and answer forum.  



Table 2. Effects of Helping Seeking Experience of Users on their Propensity to Express their 

Learning Needs 

 
For the sustainability of the peer-peer mentoring system, it is important that users 

have the confidence to request help whenever necessary. Results in Table 2 show that 

regardless of the help seeking experience of users, a decrease in the number of ques-

tions asked by each set of users even after earning a badge is observed. We expected 

users who had positive help seeking experiences to be motivated to ask more ques-

tions, but the result in Table 2 prove otherwise. A possible explanation to the decline 

in the number of questions asked by users who had a positive help seeking experience 

might be that the answers were received late and were no longer relevant to the ques-

tion asker [2]. Moreover, some of the questions asked by the users might have been 

poorly answered [14]. 

Next, we investigated the quality of answers provided to questions in SO by the ques-

tion answerers. To this end, we analyzed the answers provided by active question 

answerers in SO with reputation scores above 100 and who provided an answer in 

2017. Similarly using the reputation score and the type of badge earned, we consid-

ered four categories of active question answerers as shown in Table 3.  
Table 3. Activity Levels of Users in SO  

As defined in Table 3, the set of question answerers categorized as level 4 are the 

most reputable question answerers who have earned the gold badge recognition for 

their participation within the community. Regardless of the activity level of the ques-

tion answerers they have at least shown willingness to help provide answers to the 

questions of other users. For each set of users defined in Table 3, we wanted to study 

how answer quality provided by the active question answerers in SO from 2009 to 

Activity 

Levels 

Definition Number 

of Users 

Level 1 Users with a minimum reputation score of 100 but who have 

not earned any tag-based badge.  

187,027 

Level 2 Users who have earned a 100-reputation score and have 

provided at least 20 answers to questions relating to a specif-

ic tag. These are the users who have earned the bronze tag 

based badge.  

10,418 

Level 3 Users who have earned a 400-reputation score and have 

provided at least 80 answers to questions relating to a specif-

ic tag. These are the users who have earned the silver tag 

based badge.  

2,458 

Level 4 Users who have earned a 1000 reputation score and have 

provided at least 200 answers to questions relating to a spe-

cific tag. These are the users who have earned the gold tag 

based badge.  

989 



2017. The answer quality distribution of each set of users was computed by dividing 

the total number of answers provided that were voted up as quality answers by the 

total number of answers they provided. The results obtained are shown in Fig. 1.  

 
Fig. 1. Distribution of Answer Quality in the Knowledge of Active Question Answerers 

For effective peer-peer mentoring which would meet the learning needs of the users, 

it is imperative that the users’ questions are well answered. The observed trend in SO 

shows a decline in the quality of answers in SO, even by the most reputable users 

(level 4). The growing proportion of poor quality answers is troubling as it shows the 

question answerers themselves might have unperceived learning needs in their 

knowledge [5]. While the results in Fig. 1 might not be the only reason for the decline 

in the propensity of users who had positive help seeking experiences to seek further 

help; it at least indicates the importance of tracking the knowledge of the question 

answerers for gaps in their knowledge that they might not be aware of. Moreover, a 

huge decrease of about 70.82% for users who had negative help seeking experiences 

further reinforce the need to ensure the learning needs of users are adequately met. 

Q2: What are the effects of help seeking experiences of users on their disposition to 

meet the learning needs of other users needing help? 

The decline in the answer quality in SO creates the necessity to have question an-

swerers who are actively attempting to keep their knowledge up to date. Asking ques-

tions within the community is at least a first approximation of determining users who 

have recently attempted to keep their knowledge up to date. Hence, our next goal was 

to study the effects of the help seeking experiences of users on their disposition to 

provide help subsequently to other users who require help. In carrying out this analy-

sis, we tracked the answer giving activities of the users a month before and a month 

after earning the badge as shown in Table 4 below.  



Table 4. Effects of Helping Seeking Experience of Users on their Disposition to Meet the 

Learning Needs of Other Users 

 
Table 4 shows that the users with positive help seeking experiences (users who earned 

the Scholar badge) are more likely to be willing to support other users in meeting their 

learning needs compared to the users who had negative help seeking experiences. 

Even for the users who had a positive help seeking experience, having just a 25% 

increase in their propensity to provide more help afterwards seems low. Perhaps, an-

other possible explanation for the results in Table 4 is that the users who earned either 

the Scholar or Tumbleweed badge are not knowledgeable to provide answers to ques-

tions asked. Regardless of the explanations for the results in Table 4, there is a need to 

enhance the support provided to users within SO. 

 

4.2 Modelling the Effects of Help Seeking Enthusiasm of Users on their 

Evolving Expertise Levels 

For continuous participation of users within the community, the importance of having 

users receive positive help seeking experiences has been established in the previous 

section. In this section we wanted to gain insight into how the expertise levels of users 

who remain devoted to expressing their learning needs within the community differs 

from users who do not. Therefore, we studied the effects of the help seeking enthusi-

asm of users on their evolving expertise levels. In assessing the expertise levels of 

users, we used the answer quality distribution provided by the users as a proxy. We 

assume that users that provide a higher proportion of quality answers have higher 

expertise levels. The two forms of help seeking enthusiasm considered in this study 

are: inactive users (users who do not seek for help frequently) and active users (users 

who frequently seek for help). 

Q3: What are the effects of help seeking enthusiasm of users on their evolving exper-

tise levels? 

With question Q3 we wanted to know how users benefit from peer mentoring based 

on how frequently they sought help by studying how their expertise levels evolved 

within a 6 months period. For each set of users considered, the expertise level they 

demonstrated a month before earning the badge (represented by the 0 days data points 

in Fig. 2) and up to 6 months after earning the badge was tracked as shown in Fig. 2 

below.  



 
Fig. 2. Effects of Help Seeking Enthusiasm on the Evolving Expertise of the User 

The results in Fig. 2 show that users who rely on peers more often (active answerers) 

to answer their questions are not necessarily less informed users as they demonstrated 

higher expertise levels than the inactive users. Also results in Fig. 2 demonstrate that 

peer-peer interactions might not have immediate improvement on the expertise levels 

of users within the first month, although over time the expertise of the users improves. 

Even though an increase in the expertise levels of users can be observed after 30 days, 

it is important to note that with more adaptable supports provided to users in meeting 

their learning needs, there is a chance to increase the expertise levels even further than 

observed in Fig. 2. 

 

5 Discussion 
The end goal of peer-peer mentoring is to have the expertise levels of the user(s) im-

prove. The first step in improving the expertise of users during peer-peer interactions 

is for users to express their learning needs. Hence, this study attempted to establish 

the effects of the help seeking experience of users on their propensity to express their 

learning needs and in meeting the learning needs of other users. This is especially 

important as the results obtained in Table 2 show a decline in the propensity of users 

to express their learning needs. Moreover, to ensure help seekers achieve optimal 

benefits from peer-peer interactions, it is important that the expertise of the users 

improves over time. Hence, the effects of help seeking enthusiasm of users on their 

immediate and evolving expertise was also studied.  

With the potential of peer-peer mentoring systems to support professional learners in 

improving their expertise levels as shown in Fig 2, there is need to support the profes-

sional learners in getting the most from such a support system. Of course, there are 

ongoing measures in ensuring the issue of poor help seeking experiences of users are 

mitigated against. Some of our past approaches entail predicting the knowledge abil-

ity of a question answerer to provide quality answers to a question based on their past 

answer performance [5]. Since we could predict a user who can provide quality an-



swers to questions, we also attempted to recommend question answerers who can 

provide both quality and on time answers to questions [2]. Also, in a recent study, we 

predicted the questions that are likely to be answered late (at the point the question is 

asked) so as to have the peer recommender system aware of such problems in time to 

suggest a likely peer who could answer the question [6]. 

While our previous studies have attempted to improve the help seeking experience of 

the question askers, the observed trend in Fig. 1 also suggests the need to track and 

detect the unperceived learning needs of the users. The decline in the expertise levels 

of the reputable question answerers (as shown in Fig. 1) and the average expertise 

levels demonstrated by even the active question askers (as shown in Fig. 2) indicate 

that users of all levels of expertise require support to keep significantly improve their 

expertise levels. The need to have the unperceived learning needs of the professional 

learners detected becomes important. Moreover, having an open learner model 

whereby the learning needs and learning resources could be presented to the question 

answerers becomes important [17].  With an open learner model, there would be op-

portunities for learners to create their own individual learning goals, to set plans to 

achieve them, and to reflect on their learning progress. Also, with an open learner 

model, there could be an opportunity to allow users to see the learning trends within 

the discipline that can be a benchmark for comparison of their learning progression to 

that of other professional learners. To create such an open learner model, there are a 

host of visualization issues and HCI issues to be addressed. Designing an open learner 

model that allows for reflection is one of the goals of our future research.  

A limitation to this study is that the effects of peer help on the learning needs and 

expertise of users was examined within a 1 month and 6 months’ timeframe. This 

might pose a threat to the validity of the results if the time frame is extended to a 

longer duration. However, this experiment was carried out in line with other experi-

ments on badges where researchers have also used a similar short time frame [13]. 

Also, this study was carried out on the Stack Overflow forum. Results from this study 

therefore might not exactly model the behavior of professionals in other online fo-

rums. However, since this experiment was carried out on a large number of users our 

hope is that this is sufficient to provide real insight into the behavior of users, if not 

yet definitive conclusions. 
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