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Abstract

Computer-aided processing of intertextuality offers new promising tools for the visualization of the
sources and for the performance of tasks that would barely be possible to do without a digital solution.
This contribution explores how the corpus of the Hebrew Bible created and maintained by the Eep
Talstra Center for Bible and Computer can support new ways in which we can learn from our ancient
texts as modern knowledge workers. It first describes how the corpus was used for the development
of Bible Online Learner as a persuasive technology to enhance language learning with, in, and around
a database that drives interactive tasks for learners. The achievements obtained through this project
so far are very promising. Interactive corpus-technology also has an important bearing on the task of
textual criticism as an increasingly specialized area of research that depends on the availability of
digital resources. Commercial solutions developed by software companies offer advanced digital
scholarly resources from the German Bible Society as a useful alternative to often inaccessible and
expensive print versions. Corpus-driven learning and new digital resources will also allow scholars
to do new academic tasks in textual criticism and interpretation, and we already now see promising
tools for text categorization, analysis of translation shifts, and interpretation emerge as the potential
models for the future. The main goal in the future will be to provide easier and more affordable global
access for these new tools.
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INTRODUCTION
Jane Hart in her 9th annual list of Top 100 Tools for Learning 2015 concludes from the response of

more than two thousand top educators that again the list is “dominated by free online (social) tools”
[http1]. In her analysis of these surveys, [Hart, 2014: 25] furthermore distills five key features
profiling how high performing knowledge workers like to learn in flow, in an ongoing manner, on
demand, socially, and autonomously. This does not exactly match the traditional profile of scholars
specializing in the study of ancient texts. Yet modern universities engaged in the task of educating
students for the new global society are no doubt also raising the professional bar for education and
research in their Oriental or Biblical Studies departments, not least because these departments
typically educate students for specialized low-income jobs. These students even often take up jobs

11 would like to express my sincere thanks to the editor of my English, Randall Tan, to my students Christian Hgjgaard
Jensen and Conrad Thorup Elmelund, and to respondent Carsten Vang for discussing the paper at the OT research
session at Helsjon.
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outside their narrow specialization in ancient texts. In this process of inevitable change for modern
social learning, the creation of databases for the study of ancient texts like the Hebrew Bible can play
a key pedagogical role. I will make a case for using corpora to train knowledge workers to use new
tools for new tasks. In particular, I will discuss this kind of digital interaction for a corpus of the
Hebrew Bible constructed and maintained by the Eep Talstra Center for Bible and Computer
(ETCBC) at the VU University in Amsterdam. The work on this corpus started in 1977. For some 40
years researchers in funded projects and dissertations have developed a major scholarly resource for
morphological and syntactical analysis of the Hebrew Bible. The ETCBC database is how openly
accessible. For one’s research, one may download it or use it online through the SHEBANQ project,
short for «System for HEBrew Text: ANnotations for Queries and Markup» [http2]. The idea behind
this distribution is to allow users to annotate the text with queries.

As the corpus is documented very well online through documents and reference resources at [http2],
this contribution will focus on how the database can be applied in linguistic projects, illustrating its
usefulness for computer-aided processing of intertextuality. This contribution has three sections with
different angles on the role of the intertextuality of the Hebrew Bible. In the first section, | describe
how the ETCBC already functions as a tool for task-based training of crucial skills in language
learning. The second section shifts to the challenge of textual criticism in a discussion of digital tools
that are already now commercially available for interactive study and education based on the ETCBC.
The third section endeavours to look at the challenge of interactivity for the future by proposing a
new framework for what I will call a Textual Corpus Criticism (TCC), envisioning new tools and
tasks for corpus-based studies of the Hebrew Bible.

I INTERACTIVE TASKS IN BIBLE ONLINE LEARNER

Digital media are rapidly expanding the pace and space of social interaction and self-directed
learning, fundamentally changing practice and outcomes for Second Language Acquisition. As an
example, the dissertation of [Marissa, 2013] shows how intertextuality can enhance literacy practice
for Indonesian English language learners using Twitter. Unfortunately, this kind of intertextuality
will not work for the one-directional information processing of ancient languages like Biblical
Hebrew and texts like the Hebrew Bible, as social interaction is gone for good. Digital media can
help students converse in Modern spoken lvrith, cultivating vocabulary acquisition, but is a remix of
modern language use and ancient text study based on an artificial intertextuality, missing the full
authentic reality of the world of the ancient documents.

As a substitute for the missing communication partner who disappeared thousands of years ago, we
can still learn from their texts, and [Flowerdew, 2012] shows the great potential of corpora for
language learning. At the outset, this requires that the texts in the corpus are both teacher-effective
and user-friendly. I will therefore first focus on two areas of the ‘Learning Object Rating Instrument’
proposed by [Nesbit and Belfer. 2004: 148]: The corpus must be motivational, providing the “Ability
to motivate and stimulate the interest or curiosity of an identified population of learners”. It must also
afford interaction usability, supporting “Ease of navigation, predictability of the user interface and
the quality of User Interface help features”. In the following, | will first describe various persuasive
models designed to foster ability and motivation. Then | will explain the design of a learner-friendly
interface for the corpus. Lastly, I will provide global evidence for the successful operation of this
system.
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1.1 Models for Corpus-driven Persuasive learning

When | joined the research-team of the ETCBC some 25 years ago, | soon discovered how effective
it was in [Winther-Nielsen, 1995] to integrate a strong corpus-technology in analyses of the
linguistics, discourse structure, and interpretation of a book from the Hebrew Bible like Joshua. From
2003, | taught Biblical Hebrew and in collaboration with Dr Ulrik Sandborg-Petersen implemented
an interactive quiz tool supporting training in all essential paradigms of Biblical Hebrew.2? Observing
how students acquired new skills for grammatical analysis of the tricky paradigms of the Hebrew
verb, | began wondering how we could turn the entire corpus of the Hebrew Bible into an interactive
task for the learner and build on the impressive learning results already obtained, which | had
observed from interactive training on paradigms and reported in [Winther-Nielsen, 2011]. This was
made possible when we got a grant to explore the effect of persuasion for corpus-based learning in
the EU project EuroPLOT 2010-2013.3

Our design for learning with, in, and around a corpus was from the beginning based on the ideas
developed for Persuasive Technology by [Fogg. 2003]. His theory provided an approach to a design
with focus on a tool for training, a medium for simulation, and a social actor presence. In my first
implemented model, I sorted his seven functions for a tool according to whether they support ability
or motivation and how effective the functions are on a cline.* Fogg’s first three functions support
ability. Most learners first need to be enabled to perform simple tasks by (1) the reduction of the
complexity of a learning task. They may then proceed to (2) tunneling, which takes the user step-by-
step through acquiring some skills intended by a teacher. Then (3) tailoring can adapt to an individual
learner’s needs based on calculation of the goals and achievements of other learners. The following
functions (note that the numbering is not consecutive because the functions are listed according to
Fogg’s numbering of the seven functions rather than my sorted order) support motivation. The crudest
way is motivation through (7) conditioning, like when rewards are provided in a self-corrective exam.
A more persuasive motivation is through (6) surveillance, where teachers supervise learners and
monitor their learning outcomes continuously. However, true internalized motivation can develop
when learners through (5) self-monitoring can direct their own learning projects and define their own
goals while they observe what they do and reflect on how to improve their performance. The highest
degree of motivation is reached when the technology simply offers suggestions at the right time. Thus
the ultimate ideal learning state is reached in function (4) suggestion, when learners float around in a
fine-tune learning environment that matches the right kind of enablement and motivation at each
appropriate moment, providing the optimal scaffolding for all tasks and outcomes.®

In all learning, it is crucial that students get instant response with corrective feedback. | therefore
worked out a second model of instant feedback for corpus-driven learning from [Laurillard, 2012:
60] who has set up a framework for learning from a practice environment. In this kind of system, the
corpus and additional teaching can model the learning to be practiced, and the corpus also checks for
errors made by learners and instantly can suggest corrections needed for further training.® Laurillard’s

2 Ulrik Sandborg-Petersen has now developed this project into a commercial quiz tool for not only Hebrew, but also New
Testament Greek and modern Spanish, as well as soon also Latin, see [http3].

3 See the results published by [Behringer and Sinclair, 2013]. PLOT is an acronym for Persuasive Learning Objects and
Technologies; EuroPLOT was funded by the Education, Audiovisual and Culture Executive Agency (EACEA) of the
European Commission through the Livelong Learning Program with grant #511633.

4 The seminal ideas were submitted by [Winther-Nielsen. MS] in 2012 for a special issue which unfortunately has not
been published yet by 2016. This first model is also summarized in [Winther-Nielsen, 2014: 84-85].

® Suggestion is “the ultimate goal of any persuasive technology, at the peak of its persuasive force, the khairos” [Winther-

Nielsen, 2014: 85].
& See [Winther-Nielsen, 2013a: 23-25] and [Gottschalk and Winther-Nielsen, 2013: 112-113].
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model can integrate the social world into design for learning and it explains how learners engage with
other learners in a plotted practice environment.

The third and latest unified model in [Winther-Nielsen 2014: 85-87] did not only introduce a model
to explain the force of a persuasive learning technology,” but it more importantly also proposed a
design for flow in a RAMP-model, which handles the triggering mechanisms needed in a persuasive
system. The goal in this proposal is to capture research on intrinsic motivation by Csikszentmihalyi,
Deci, Ryan, Pink and other experts in educational psychology. The model combines relatedness,
autonomy, mastery, and purpose, hence the acronyms RAMP. It is designed to bring learners into a
perfect state of mind where they completely absorbed in their learning activities, love their learning
challenges (which should not be too hard), and forget about time and place. For the modern
knowledge worker this means to learn through work-flow, in an ongoing manner, when they demand
the learning and find it socially supportive, offering them a high degree of autonomy.®

Accordingly, the RAMP model starts with purpose as the crucial challenge for initial engagement and
to some extent it must come across as an invitation for each individual.® After commitment, [Winther-
Nielsen, 2014: 87] envisions that the learning technology will generate the optimal persuasive flow
by “gradually strengthening the autonomy and increasing the mastery towards full self-directed
control and perfection.” Through appropriate instructional content and the right kind of ability
support, the technology assists the learner in proceeding in the most desirable personal direction. The
seven functions for tools in Persuasive Technology trigger at the right stage and place, creating flow
through a learning experience that takes learners to some relationship defined for a social context.°
In this sense, persuasive learning fuels enablement and motivation leading to mastery and autonomy,
and offering social and professional relationships, and together this “gives us the triggers that can
ramp-up persuasive learning” [ibid: 87].

This latest version of the model of persuasive corpus-driven learning also includes a model for
different kinds of contexts, layered as ever expanding ellipses around the RAMP: the innermost
ellipsis is the context of the database as a macro-learning-object that can be programmed to function
as a corpus-driven motor for learning. Around this object are the learners with all their own personal
learning projects while developers and learning designers are trying to create spaces for self-directed
learning. The learner’s practice environment is framed by a third and broader context, which is the
educational environment, and this is where the purposes for engaging in learning is influenced by
teachers and institutions. The fourth and widest kind of context is all the informal social learning
going on in society, and the group performance described by [Hart, 2014] for the knowledge-worker
at work. These factors define a very broad kind of intertextuality that play a role for the study of
ancient texts, but they are fluid and not easy to pinpoint, because they are formed by the many roles
of the Bible in church and society. These contexts form the four expanding spaces of learning objects,

" The distinction between the intended goal of the designer and the actual outcome is explained by [Winther-Nielsen,
2014: 83-84] through Speech Act Theory: “pedagogical content (pC) can fulfill an intended persuasive force (pF) under
specific technological conditions. ... the successful persuasive outcome (pO) ... is foremost a matter of different kinds of
contextual responses achieved by the persuasive event.”

8 See [Hart, 2014: 25]: (1) Knowledge worskers learn in the flow of work, not in classes or online courses of long duration.
(2) They learn continuously, by informally reading, overhearing, and observing (this accounts for some 80-90 % of total
learning). (3) They learn on demand, encountering information immediately. (4) They learn socially, working among
peers (5) They learn autonomously, by self-directed, self-organised and self-managed choice and control.

% In the opinion of [Winther-Nielsen, 2014: 87], the efficiency of a technology depends on “its ability to adapt to all
learners and their cultures, even to those who are forced to use the technology or have to force themselves to do so”.

10 According to [Winther-Nielsen, 2014: 87] the ultimate goal is to “function in some social context of a class, group or
online community, and ultimately help the learner to achieve a social position at work and in society.”

Journal of Data Mining and Digital Humanities http://jdmdh.episciences.org
ISSN 2416-5999, an open-access journal



http://jdmdh.episciences.org/

self-direction of learners, institutional facilitation, and peer-collaboration in a social world that must
be taken into account in the learning environment.

It may well be possible to refine these three persuasive models for interactivity around a database and
come up with new explanations of how force, flow and context trigger persuasive learning. On the
social end, our models have to be very open and flexible in order to be able to accommodate all
modern and global contexts that we know now and that can evolve in the future.

1.2 The Learner-Friendly Corpus-interface in Bible Online Learner

The models for interactive learning above have already been implemented. We already have a well-
developed solution for learning from ancient texts that illustrates our models very well up and
running.

The architecture of a tool for corpus-driven learning started with a project described by [T@ndering,
2009] as the PC program Ezer Emdros Exercise Tool (3ET) for quizzing from the ETCBC corpus.
While 3ET applied the idea of reusable and repurposable learning objects very well, it did not support
motivation, and the program did not sell well. Fortunately, in the EU project we had the opportunity
to redesign 3ET into a delivery of a persuasive PC program, PLOTLearner. In 2013, we then started
to repurpose for the future to build further on the EU project, even though EU funding had ceased.
We developed an online version of the PC program because we realized that it is difficult to develop
efficiently for different platforms, and apps are not useful for large amounts of learning content such
as the Hebrew Bible.!* The new online tool is called Bible Online Learner, or Bible OL, and it not
only gses the same ETCBC database as SHEBANQ), but it is also interlinked with this second major
tool !

The role of this database within the studies of the humanities has already been described by
[Sandborg-Petersen, 2011]. In order to appreciate how the ancient text is handled in a digital tool, it
IS important to understand the distinction between a database and a corpus. Developers of tools will
have to construct and use a linguistically annotated text-database as a system for storing and retrieving
data and for querying the annotated data as described by [Sandborg-Petersen. 2011: 263], but this
database only serves as a corpus when “its primary function is to be a research instrument.” The key
to the new interactive way of learning from an ancient text is the ability to design for learning with,
in, and around this corpus through an interface that supports navigation through explorative inquiry
and training in practice. To support learning in and with a corpus, the interface must emulate how
learners explore the text for comprehension and then use it to train in essential skills for language
learning. Using the encoding and linguistic annotation of the ETCBC corpus. Bible OL therefore
offers a choice between display of texts and selection of exercises. Furthermore, when learners are
logged in with a Facebook or Google account, they will get access to statistics about their ongoing
learning outcomes.

The new way of language learning breaks away from the older Grammar-Translation Method which,
as described in [Winther-Nielsen, MS], depended on the teacher introducing subjects to be memorized
and offering some practice drills on select forms and texts, and depended on students to reproduce in
class or on tests the information the teacher previously provided. The new corpus-driven architecture

11 PLOTLearner can still be downloaded in the format delivered to the EU project at [http4]. In early 2015 we updated
the program with the new open access ETCBC database, but the PC program will not be developed any more, and instead
all new development is invested in the online technology.

12 These open resources are accessible at [http2] and [http5]. Research on the database for almost four decades has since
2014 been licensed under a Creative Commons Attribution-NonCommercial 4.0 International License. The interlinking
of the two interfaces means that students can click from the display of the corpus in one tool to a display of the same text
in the other tool. Searches in SHEBANQ can be uploaded for learning practice in Bible OL.
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is designed for a very different learning experience, implementing the principle of persuasive learning
for continuous integration of inquiry and practice through seamless movements back and forth
between displays and exercises.
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Figure 1. Joshua 24:33 in display from Bible OL (see discussion below and [http19])

This redefines the source of learning, the role of the learner, and the process of learning in three
fundamentally new ways. First, the presentation of the content of the learning is moved from the
teacher-defined lecture to the interactive corpus. The content of this corpus can be defined as a macro
learning object in the sense that the database stores millions of potential learning objects that can be
triggered through the interface. The essence of all instruction is to guide learners into interactive flow,
by helping them to actively explore grammar through the corpus and to comprehend the categories
of the grammar through the interface. For Hebrew words, the interface offers the choice to explore
information on the forms used in the texts, lexical information, and morphology. For phrases and
clauses, it provides information on their structure and function as is illustrated by the text display in
figure 1, which will later be explained in detail in figure 2.2

Second, all active learning is directed by the learners’ interests. This is a major contrast to the
traditional study of Biblical Hebrew, which often deprives students of any motivational curiosity

13 Other figures illustrating display and exercises are published in [Winther-Nielsen, 2014: 83]. In the left-hand navigation
pane, the learner can select display of word, phrase, clause and sentence level information. A right-hand pop-up pane
shows all content in the database when hovering the cursor over on a word. The design is responsive, so on smaller
displays the grammar selection and navigation is above the text, while the database pop-up shows in a new window in
front of the .
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because they first have to spend weeks on learning to read and they often only get to text and
interpretation in a following term. In Bible OL, not only is the corpus content available in full display
to be explored at all levels, but new learners can also start with the text in transliteration to study the
constituents of the phrases and clauses illustrated in figure 1.1 Our reason for providing transliteration
was not only to help linguists or laymen with no prior training in Hebrew to be able to read the texts
of the Hebrew Bible, but first and foremost to support interesting learning activities for task-based
language learning right from the start of engaging with the corpus. We are convinced that there is no
stronger motivational force than the ability to wrestle with interpretations of the Hebrew Bible from
day one.

Third, the most essential component in this new approach to corpus-driven learning is the continuous
practice of the learners. Corrective feedback came sparse and late in the old translation method, and
it is unreliable in an immersion method, but here the instant feedback from an authentic and
authoritative source is the main formative process. Learners can practice forms and train in skills for
analysis as long they want, to the depth they want, and for the tasks they like. No language skill is
acquired without extended training for months. During self-directed training, learners can explore the
text again and then continue their practice, or use some of the additional teaching material and then
resume. Instant and reliable feedback motivates the learner to engage with the text and then test and
solidify new insights through practice. To support self-directed learning, PLOTLearner offered
statistics that could be downloaded and emailed to the facilitator. The learner could also visualize
their own progress on a graph that was projected on an image with a wonderful view into the
mountains from Mount Sinai. A graph would then show the learning progress as a pathway into the
mountains where the first alphabet was used by Semitic workers in the mines on the Sinai Peninsula
some 3500 years ago.'® This is now under development for Bible OL.

These three components, the corpus-driven flow, the learner-directed force, and the task-based
practice can be contextualized by the facilitator. Teachers, instructors or advanced students can
scaffold the corpus with other kinds of learning objects like textbooks, pdf-documents or videos. The
project uses Moodle, the world’s most popular open and free learning management system, to store
learning objects from courses, but any system or web page can be used. The system can also
automatically scaffold from a picture database for illustrating a virtual word around the text explored
by the learner, if the metadata of the picture has references to the text under scrutiny.® The interface
is therefore not only learner-friendly, but also teacher-effective, enabling facilitators to improve on
their teaching and achieve more efficient outcomes.*” We now know that one reason that this new
technology is not catching on world-wide to a large degree is that many language teachers resist
technology. The tool must therefore be able to persuade teachers that they gain from this new kind of
textual interactivity, because they can adapt it to their true needs. Also, colleagues can join us and
contribute to development of new content as well as implement their own solutions. Dr. Oliver Glanz
from Andrews University in particular has helped us improve the glosses and has provided labels for
verb classes, so that Bible OL is currently the only tool in the world that can assist students in
practicing irregular Hebrew verbs in the context of the biblical texts. In Madagascar, teachers are now

14 Teachers subscribing to the Communicative Language Teaching Method often reject the use of transliteration and
instead focus on speaking modern Hebrew detached from the ancient text. Our approach in contrast stress authentic text.
We could provide sound files for the corpus, but we believe that providing a transliteration of the Hebrew text according
to the reading of the text by Israeli speakers supports the development of pronunciation.

15 See the manual at [http7] as well as the short discussion in [Winther-Nielsen, 2013b: 58].

16 The picture database was developed in EuroPLOT, see [http6] and the scaffolding environment described by [Winther-
Nielsen, 2013a: 27-28). A new project will improve on the database and the scaffolded content.

17 In the view of [Winther-Nielsen, 2014: 90], the “tool is unique in supporting this almost unlimited repurposing on any
topic covered by one of the World’s best databases for the Hebrew Bible”.

Journal of Data Mining and Digital Humanities http://jdmdh.episciences.org
ISSN 2416-5999, an open-access journal



http://jdmdh.episciences.org/

using the system in rural areas without internet access. In other countries, colleagues are working on
translating the interface into Spanish and Portugese, to facilitate learning in their local language.
These are just some examples of how our learning environment can help teachers join forces globally
to develop a new kind of intertextuality for the learners of their own classrooms.

In sum, Bible OL is a tool that invites learners to engage with the corpus, and it can be used long
before they are able to read, parse, and analyze the Hebrew texts and even before they attend a Hebrew
class. Once they engage, Bible OL offers the force and flow for students to learn the language. The
tool can also help teachers solve new tasks, and it can inspire learners to lifelong study of the Hebrew
Bible for their professional lives. In this way, the interface implements a new persuasive model for
interactive learning from corpora very well.

1.3 Tasks in the new Global Learning Environment

Interactivity is not only a pedagogical model for a tool and a basic principle in our design for
persuasive learning, but it is also something that must happen in real life. In this sense, the success of
any software and the models embedded in it are just grand concepts at best, if they are not
implemented and able to do the task envisioned by designers of learning.

Countless different factors can slow down or even impede successful implementation in practice, and
we have had to discover many unexpected obstacles. We are still at a small scale of implementation,
but fortunately we are able to provide evidence for how the system works. The tasks supported by the
interface are the basic tasks in any language classroom, such as acquiring skills for vocabulary
learning, parsing of morphology, and syntactic analysis of phrase, clause and text structure. As
described in [Winther-Nielsen, MS]:

The interface offers a translation informant for displaying and checking of glosses to assist memorization
of vocabulary in context. The strength of this feature is that glosses can be selected according to frequency
of occurrence for exercises, and thus improve on text-driven vocabulary acquisition. As a typist helper,
the interface will check the learner’s writing, reading, and spelling skills. Typing Hebrew text helps
learners observe the details in the foreign script and scrutinize the exact visual shape of the writing system.
The most important function is the syntax visualization which shows the hierarchical layers of words,
phrases, clauses and sentences in the text and then allows for practice of this knowledge.

In the EU project, we gathered and analyzed considerable quantitative and qualitative data from
learners who tested PLOTLearner during prototyping and piloting of the tool in Denmark, Sweden,
and Madagascar as part of our agile development of an effective persuasive technology. The best data
came out of the Lutheran Graduate School of Theology (SALT) in Fianarantsoa in Madagascar where
PLOTLearner was implemented as a core learning technology in our effort to improve the teaching
of the Hebrew Bible in the Malagassy Lutheran church.!® After the EU project ended in 2013, we
decided to move all repurposing of the technology and new projects into a newly founded Global
Learning Initiative [http8]. Our goal is to implement open persuasive learning solutions all over the
world, and especially in countries low on financial and technological resources, but with high demand
for Biblical Studies. In this way, our learning technology is now being scaled-up after the EU project
and carried on in a new project, Global Learning of Bible and Languages (GLOBAL), which in 2015-
2017 is funded by Danmission, which also funded the initial work in Madagascar. The goal of the
new project is to disseminate the results obtained there and provide support for implementation of a

18 These data are presented in [Winther-Nielsen, 2013b: 58-59], with further references to the evaluation reports with all
the details on the prototyping and piloting 2010-2013.
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similar project at a university in East Africa, for a start. A major goal of this project is to implement
a similar solution for learning of New Testament Greek.®

As part of this project, | taught a course at SALT in October 5-17 2015. The goal was to assist the
local associate professor, Olivier Randrianjaka, in taking ownership of the project and the technology.
I was asked to teach all 120 students in the mornings. In the afternoons, | offered lab-sessions for
advanced students, supervising their practice. This kind of full schedule worked well as a facilitation
of learner-directed practice. All 120 students were introduced to my new guidelines for how to parse
a Hebrew verb, but the level of the students’ knowledge of Hebrew and English varied enormously.
Assisted by my Malagassy colleague, | used Bible OL to support collaborative learning through
student discussions in groups, promoting fun and competition through persuasive learning. In a
flipped classroom environment, we had good results from turning learners into peer-instructors and
teachers into facilitators. Corpus-generated exercises were projected on the wall of the lecture hall
and were discussed in the groups and then commented on by students. This kind of co-teaching for
interactive learning is an advantage for supervision of corpus-driven learning for large groups of
diverse learners in global settings. It promotes co-teaching and student-directed collaboration fostered
by the corpus, and tasks delegated to the groups could be used for training of teaching assistants.?
My vision is that learner groups are supervised by advanced students, but this kind of intertextuality
requires a fundamental change from traditional education.

Filename Start at Duration Seconds Cor- Wrong Correct Accu- Pro-

(min:sec) perright rect per racy ficiency
minute

300.3et 01 13:39

2016-03- 00:51 12.8 4 1 0.94 5 0.75
300.3et 01 13:37

2016-03- 00:57 143 4 1 0.84 5 0.67
300.3et 01 13:36

2016-03- 00:41 8.2 5 0 1.46 5 1.46
300.3et 01 13:35

2016-03- 00:32 8 4 1 15 5 1.2
300.3et 01 13:34

2016-03- 01:05 13 5 0 0.92 5 0.92
300.3et 01 13:32

Table 1. Logbook for learner

Even more important are the statistics. For her dissertation, My PhD student Judith Gottschalk is

working on how we can collect statistical data on learning outcomes. All practice results are logged
as big data and can then be displayed in various ways to plot the performance of students and optimize

19 Claus Tendering had by late 2014 implemented the open source corpus of Nestle 1904, Dobson Glosses and syntactic
analysis provided by Global Learning Initiative. Harold Kime offered his e-learning Moodle course for New Testament
Greek and also offers to serve as facilitator online and overseas. Judith Gottschalk is the primary researcher working on
developing the corpus-based learning of New Testament Greek for Global Learning Initiative, and Jean de Dieu is
responsible for Greek in Madagascar.

20 Videos document the fun, motivation and ability for skill acquisition among students learning with little or no
previous knowledge of Hebrew grammar. | expect that the learner-centered teaching approach will help many
students to learn better, but a two week course cannot work miracles.
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learning experience. In [Gottschalk and Winther-Nielsen, 2013] we presented a pilot version of
Learning Journey (LJ), which is now used for experiment and testing in agile development by Judith
Gottschalk under supervision by Claus Tendering. Table 1 shows what kind of information is
available for a particular kind of exercise (Filename), performed at a certain time (Start at), and how
long time it took in terms of duration in minutes:seconds (Duration(min:sec)). The information on
how many seconds it took to produce a right answer (Seconds per right) is a very helpful indicator of
speed, and it goes without saying that it is also useful to see the exact number of correct answers
(Correct) and mistakes (Wrong). We also experimented with accuracy and proficiency, but these
numbers are less easy to use.?! The table finally shows how a learner can perform the same exercise
several times all over, and finally get it right. Proficiency is clearly highest when he gets all five
questions right in only 41 seconds.

Test October 15 2015 October 24 2015 - March 3 2016

Seconds | Right Wrong @ Right per Accuracy = Proficieny Ranks = Total Time

per right Minute Point
No1 6,4 212 | 28 0,04 8,57 0,03 3 3420.65 62:42:17 | 5hours
NO7 9,2 141 | 27 0,04 6,22 0,03 24 195.76 12:43:24 ' 1 hour
NO5A | 9,4 159 | 33 0,03 5,82 0,03 13 387.03 17:30:25 | 15 minutes
N10A | 10,1 145 59 0,03 3,46 0,02 2 11011.89  116:12:54 | Many hours
NO06A | 10,6 136 44 0,03 4,09 0,02 42 97.85 14:15:58 | 5 hours
N47 10,8 150 36 0,03 517 0,02 5 2410.53 26:00:50 = Many hours
N67A 12,3 128 | 70 0,02 2,83 0,02 79 36.76 06:35:13 | None
NO2 12,4 137 37 0,03 47 0,02 20 281.4 06:06:07  None
NO09 14,2 124 | 26 0,03 517 0,02 45 146.46 04:07:43 | None
NO4 14,7 110 40 0,03 3,75 0,02 1 20601.36  64:11:21 = Many hours
N49 30.6 58 32 0,02 2,81 0,01 226 0.14 00:15:07 | Little
Nxx 56 71.44 03:54:17  New

Table 2. Progress from test in 2015 to present

LJ allows the facilitator to monitor the progress of learners. Some of the best students volunteered to
do a final competition as a test on October 15 2016 and they were asked to parse verbs for between
20 and 30 minutes. This competition gave very helpful results and was easy to arrange. The six best
students scored results that would qualify them very well to become assistant teachers, according to
the data in table 2. One was exceptional, achieving a score of 6,4 seconds per right, five were excellent
at 9-11 seconds per right and four were good at 12-15 seconds per right. | then checked the data for
all learners from SALT four and half month later, measuring the persistence and progress between
October 23 2015 and March 1 2016. The exceptional student (NO1) had only practiced for 5 hours,
and he was now only ranking third among all users in the world, measured according to total points.
The second best (NO7) had practiced only for an hour and was now way down at rank 24 among all
students in the world. This was in contrast to the student who had rank 4 (N10). He had been away
for part of the course, but had in the meantime practiced for 116 hours and now had jumped ahead to
the second best rank among world students. The most surprising result, however, is that the person

2L In [Gottschalk, 2014: 17], the degree of automatization is measured as proficiency, calculated as “sum of right
answers / right answers per minute.” Accuracy is an attempt to measure to what extent some students will achieve a
high speed, but also submit a very high number of wrong answers and this is calculated as “(sum of right answers + sum
of wrong answers) / sum of wrong answers”, i.e. it measures the degree with which learners have responded correctly in
comparison to right answers. Further experiment will show how much statistical data facilitators and learners need and
especially how this can be visualized in a persuasive manner.
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who was only number 10 in the test (NO4), and clearly at the bottom, had used the intervening months
very well and practiced for some 54 hours altogether, and he has went straight to the top as the best
in the world. Table 1 therefore exemplifies the ability of corpus-driven technology to take a user all
the way to the top, provided that he uses Bible Online Learner for extensive practice and become
almost “fluent” in his internalization of the corpus. In contrast, four other students who were in the
lower half in the test did not practice much afterwards and they now rank lower in comparison with
other learners in the world. This system in fact allows not only learners, but also facilitators to direct
the learners practice because all learning processes are plotted.

Other fresh learning evidence stems from my own class of 13 students at Fjellhaug International
University College Denmark in the Fall of 2016. | am required to teach an intensive course of 20
ECTS credits, which equals some 500 hours of student work. After 4 months of study, they get a final
test on translation, morphology, and syntax covering 30 pages of Biblical Hebrew from the
Stuttgartensia edition, according to standards set for Biblical Hebrew in Norway. | am developing a
very effective corpus-driven flipped classroom. Bible OL offers my students instant feedback and
they self-monitor their assessment around the clock, wherever they are. Students use my videos and
documents to prepare for countless exercises that take them through the learning content bit for bit.
They feel satisfaction from observing how they improve their learning outcomes from an F and all
the way up to a B or A. They are required to do 100 hours of practice, documented in Learning
Journey, as well as to pass two tests, one for beginners on Gen 1:1-5 and one on the basics of Hebrew
Grammar covering Genesis 1-3. While seated together, the students work on exercises individually,
but discuss their tasks in pairs or groups. This learning environment increases peer instruction and
social learning. They only attend class when they need supervision and part of this is done online.
Hence, the teacher in this kind of flipped classroom is Bible OL, which has the role of tutor and
trainer, while accompanying videos and texts enhance pedagogical instruction. The role of the teacher
is to serve as a facilitator who designs the digital curriculum for learning, supervises the learning
progress, identifies the mistakes of each individual learner, and grades the result. This guides learners
and their facilitators along on their learning journey in class encounters and individual sessions.

The following tables illustrates the kind of data a facilitator can extract from Bible OL’s Learning
Journey. Table 3 illustrates the record of grades and the total time of exercise practice. Learners can
monitor their progress and decide their own goals for each individual task. When they finish an
exercise, they can click the “SAVE outcome” button in order to observe their progress on a certain
skill, and when they are satisfied, they can click the “GRADE task” button in order to share this result
with their facilitator. Facilitators can monitor these as often as they wish and copy-paste the results
into other programs or documents. They always have the opportunity to improve their grade by
redoing an exercise. As a mid-term requirement, the learners in Copenhagen had to log a total of 100
hours of practice by October 13. It was then possible for the facilitator to observe how they improved
their grades (bold), or when they got lower grades (underlined), because they ran out of time in the
end and did not have the time to produce as many accurate answers as earlier.

Table 3 Weekly Results in FIUC-Dk class from September 5 to October 13 2016
5.9 13.9 19.9 269 3.10 10.10 13.10

1. C+ 37.39.59 C+ 47:39:31 B- 57.05:23 B- 66:03:25 B- 74:05:08 C+ 91:01:44 C+ 100:18:45
2. B+ 181116 A- 29:11:20 A- 35:.04:59 A- 48:00:13 A- 59:2055 B 71:29:27 B 80:22:45
3. C+1451.02C 242712 C+ 26:2540 C+ 41:31:04 B- 67:54:20 B-  94:49:19 C+ 100:11:10
4. B+ 17.35.45 B+ 32:12:20 B+ 47:35:48 B+ 64:48:08 B 78:08:16 C+ 99:18:15B-  102:34:56
5. C+ 12.07.37 B- 22:19:24 C+ 36:11:03 C+ 61:31:18 B- 93:12:08 B-  98:56:14 B-  100:36:28
6. A- 291740 A 36:53:36 A- 43:35:116 A- 52:22:30 A- 62:50:06 B+ 72:30:03 B+ 81:40:46
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7. D 36.00.00 C- 46:40:28 C 61:.09:50 C 71:23:52 C  86:25:54 C-  93:37:10 C-  101:18:50
8. B- 191614 B 2659118 B 34:19:57 B 450710 B 51:36:36 C+ 70:56:23 C  82:17:19
9. B+ 14.01.26 B+ 26:2525B 32:06:.02B 424431 B 52:38:35 C  69:53:38 C  80:06:33
10.B 07.28.38 A- 20:23:53 A- 29:58:08 A 52:54:31 A T71:49:44 A 90:26:23 A  102:28:28
11.C- 251947 C 34:226:39 C 40:14:18 C  50:53:52 C  63:57:27 D+  95:35:04 C-  100:11:30
12.B 185559 B 27:46:59 B 30:55:03 B+ 45:02:14 B 57:19:46 C+ 70:44:04 C+ 80:22:38
13.B 36:46:45 B+ 54:01:09 B+ 59:28:39 B+ 69:00:03 B+ 80:17:23 D+ 92:41:23 D+  100:13:22

Table 4 illustrates how the teacher can track the performance of a learner on a specific task like
translation and vocabulary learning.

Table 4. Student 3 Performance on vocabulary (English) and verb parsing (verb-class)
English 3357 81.14 B-
Verb_class 56  35.71 F

Table 4 illustrates how the teacher can document the grade of test.

Table 5. Student 3 Performance on second test
Test2A_Part Of Speech-5 Questions 70 88.57 B+
Test2B_Nouns-10 Questions 48 93.75 A
Test2C_RegularVerb-10 Questions 50 80  B-