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The Internet connects vast knowledge resources that are assumed to contain the necessary

information to answer most general questions (Kräenbring et al. 2014; Reavley et al.

2012). However, even given this seemingly inexhaustible well of information, the act of

learning from it consists of more than just looking-up and memorizing facts. Constructivist

theoreticians including Piaget and Vygotsky argue that the learning process necessarily

depends on the context of existing knowledge upon which the newly encountered factoids

are built. The stronger the contextualization of new knowledge, the more effortless and

effective learning is assumed to be. Jean Piaget first proposed the theory of ‘‘Cognitive

Development’’ that considers knowledge to be an actively constructed complex system of

experience, stage of cognitive development, cultural background and personal history

(Piaget 1976). In other words, knowledge is derived from personal experience and ideas

rather than an aggregation of loose facts and formulas. Building on Piaget’s theories,

Johnson (2002) and Langley (1995) study order effects in incremental learning. The

authors find that the order in which material is consumed has a significant influence on the

overall learning rate and absolute knowledge retention. Kuhlthau (1993) discusses the

importance of mediators who enable learners to go beyond the current limits of their

understanding. Despite the wide acceptance and demonstrated success of constructivist

methods in pedagogics, common retrieval models do not explicitly manifest any notion of

contextual learning. Document relevance is largely judged in isolation and list-wide

ranking considerations rarely go beyond diversification efforts. Consequently, state-of-the-
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art search engines cannot be considered ideal learning environments. Over the past decade,

the study of users’ domain-specific knowledge has led to a wide number of innovations in

user behavior understanding. White et al. (2009) show that, within their area of expertise,

domain experts search differently from non-experts. They are found to use a more diverse

vocabulary of query terms and generally demonstrate a better understanding of the desired

results to be retrieved, resulting in improved query formulation and result inspection

performance as compared to laypeople. Such domain expertise is by no means a static

notion and a number of studies have noted considerable long-term changes (Liu et al.

2013; Wildemuth 2004) as well as more gradual within-session developments (Eickhoff

et al. 2009, 2015). This is assumed to occur as a consequence of repeatedly being exposed

to in-domain information, e.g., during Web search, and therefore having acquired increased

domain expertise. While these works laid foundations towards knowledge acquisition in

search, the dedicated academic interest in construing searching as a learning process, in

recognizing the importance of learning as a search outcome and in providing explicit

support for learning while searching is a rather recent development. The initial ideas were

presented at recent workshops (Freund et al. 2013; Freund et al. 2014; Gwizdka et al.

2016), in a special issue of Journal of Information Science (Hansen and Rieh 2016) as well

as during a Dagstuhl Seminar.1 This special issue continues these themes and brings them

to the information retrieval community by presenting six novel research efforts into

expertise-based search strategies and support, collaborative learning paradigms and

retrieval technology that bridges the effectiveness gap between expert and novice

searchers.

1 Accepted articles

Kodama et al. (2017) investigate the relationship between middle school students’ mental

models of Google and their information seeking skills. Students tended to personify

Google and showed a limited understanding of how search engines work. This research

suggests to developers and interface designers to make the inner workings of the engine

more transparent and has implications on digital literacy instruction. Lu and Hsiao (2017)

study the information seeking behavior of users in programming language forums. The

authors also devise a personalized information seeking assistant that fosters learning

through user behavior modeling and query refinement, showing significantly improved

learning effectiveness. Karanam et al. (2017) present a search result click prediction model

incorporating the user’s individual level of relevant domain knowledge. The authors fur-

ther discuss and compare strategies for knowledge acquisition tailored to the existing state

of knowledge, showing significant gains in knowledge acquisition when using expertise-

adequate strategies.

Knight et al. (2017) investigate the usefulness of orchestration, a framework explicitly

manifesting background context, actors and activities, for collaborative learning and

searching. The authors’ empirical evaluation is set in a classroom environment and pro-

mises beneficial outcomes for use in educational institutions.

Syed and Collins-Thompson (2017) study retrieval methods that are optimized for

enhancing the user’s learning efficiency by diversifying relevant search results in terms of

vocabulary usage. A crowdsourced user study demonstrates significant learning gains when

rankers include a high density of previously unfamiliar new terms. Pera et al. (2017)

present an enhanced search environment YouUnderstood.Me (YUM) that aims to support

1 http://www.dagstuhl.de/17092.
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learning of K-9 children through retrieving documents that not only match children

information needs but also their reading abilities. The article takes a user-centered

approach and makes a distinction between searching to learn and learning to search.

2 Conclusion

The six contributions to this special issue span a wide range of domain-specific studies,

demonstrating a significant potential for studying search as an information seeking and

learning activity. Each of them makes a strong case for modeling learning intents and

activities in the context of information search and retrieval. In the future, further

empowering learning efforts by means of technology will critically depend on our ability

as a community to recognize and adequately represent instances of knowledge acquisition

as they occur in real-life information systems. Especially the study of user models and

personalization, not just on a topical, but also a domain-expertise level will be a key factor

in this regard.
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