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VK 004.055+331.103.22
Radiuk P. M.
Khmelnytskyi National University

A MENTAL MODEL APPROACH FOR MAKING DECISIONS IN IT PROJECT
MANAGEMENT

Over the past decades, numerous researchers and practitioners have focused on the use
case modeling for information technology project management. However, few studies have
examined ways to improve the discovery phase of an information technology project through
modifying use case diagrams. In this work, a mental model approach is suggested to integrate a
visualization stage into the discovery phase by creating a conceptual mental model before
constructing the use case diagram. Structuring a mental model from the users’ perspective improves
Junior analysts’ ability to capture, analyze, and define functional system requirements. Moreover,
junior business analysts can extrapolate from the workflow presented in the conceptual mental
model to determine the system’s actions to benefit the associated actor, which must appear in the
use case diagram.

Ynpoooeoc ocmanuix decamunimo 6azamo OOCHIOHUKI6 MA NPAKMUKIE 30CEPEONCYIOMb
CB0I0 Y8a2y HA MOOeN8AHHI npeyedenmis 0l YNpasninHa iHpopmayiiHumMu mexnoro2ismu. Bmiv
Mano 00CnioNHceHb po32nAAIOMb WNAXU 600CKOHANEHHS (a3U 6UAGIEHHS NPOEKMY IHPOPMAYitiHuX
MEeXHON02IU 3a 00NOMO02010 Oiazpam npeyedenmis. Y yili pobomi nponoHyemvcst nioxio Ha OCHOBL
MEHMANbHUX Modenell 00 (asu UAELEHHA UMO2, WO NOJSA2AE 6 IHME2PYSAHH emany 6i3yanizayii
0151 nobyoosu kopucmysaybkux Oiazpam. CmpyKmypysauus MeHmanbHoi Mmooeni 3 no2isidy
KOPUCTY8AYI8 NOKpAWye 30amuicmy Oi3Hec-aHANIMUKI6-no4amKieyie O 3aXONNeHHs, aHanisy ma
BUSHAUEHHSI (DYHKYIOHANbHUX QUMO2 TH@OopMayiinux cucmem. Kpim moeo, awanimuxu Moxcymo
excmpanomosamu 3 pobouoco npoyecy, H0OAH020 8 KOHYEeNnmyanibHill MeHmanvhii mooeni, woobu
susHayumu Oii, AKi HeoOXIOHO SUKOHAMU CUCMEMOI0, WoOU CKOPUCMAMUCA acoYitio8anum
aKmopom, i ye NOSUHHO 3 AGUMUCA 6 Jlazpami KOpHycy KOpUCHyead.

Problem statement

Within most information technology (IT) projects, discovering requirements for
developing information systems (IS) often rely on controlled critically safe decisions
made by different stakeholders. Thereby, practitioners utilize the Use Case Diagrams
(UCDs) [1] to define functional system requirements to perform the robust discovery
phase. A sample of a UCD is presented in fig. 1.

The UCD has been considered a valuable and easy-to-use tool for representing
and specifying various project requirements within the business analysis (BA)
community. In general, UCD consists of two components: 1) UCD to model and represent
system requirements and their associated relations and actors, and 2) UC descriptions to
elaborate and specify these requirements, relations, and actors in detail.
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Figure 1 — Identification of functional requirements of the information system using a use
case diagram
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Analysis of recent research

Over the last decades, numerous studies have aimed to improve the quality of UC
model outcomes through comparison-based experiments. For instance, in [2], the authors
enhanced UC descriptions by proposing advanced guidelines to write good use cases,
while [3] were focused on improving UC descriptions inspection checklists with screen
mockups. Another work [4] showed that approaches based on templates support the
construction of UCD that are easier to understand for readers than guidelines without
specific details on how to document each UC. In [5], the authors argued that “a mental
model represents a person’s thought process for how something works, i.e., a person’s
understanding of the surrounding world.” For practical use, mental models require a
physical representation, commonly verbal or spatial [6, 7]. For example, an IS can be
viewed as a conceptual mental model (CMM) — a diagram expressing the structure of an
IS from the user’s perspective. The model, in this case, is created in a controlled process
according to the preset guidelines. CMM can be considered a visualization, which has
benefits in the context of developing an IS. Recent study [8] discussed the cognitive
significance of visualization for software engineers for whom an IT project perceives as a
combination of various tasks; visualization allows covering all business requirements as a
whole. As such, the CMM is an abstraction or graphical representation of the mental
activity or behavior of an IS’s user.

Based on a mental model approach, it is suggested to integrate a visualization
stage into the discovery phase by requiring the creation of a CMM before the construction
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of the UCD. The CMM and UCD, despite their different perspectives (user and system,
respectively), refer conceptually to similar constructs (actors, links, and functionality).
Therefore, structuring a mental model from the users’ perspective improves junior
analysts’ ability to capture, analyze, and define functional system requirements.
Moreover, junior BA practitioners can extrapolate from the workflow presented in the
CMM to determine the system’s actions to benefit the associated actor, which must appear
in the UCD. Our work discusses a hypothesis that structuring a mental model via a CMM
before defining the functional system requirements via a UCD should improve the
performance of inexperienced analysts when capturing, analyzing, and defining functional
system requirements, as measured in terms of correctness, completeness, and simplicity.
Conceptual mental model

According to the literature review and practical observations, those junior BAs
who “imagine” the future system’s functionality and workflow from the user’s point of
view during the discovery phase easier capture the requirements, their relations, and actors
and model them as appropriate elements in the UCD. Motivated by this insight, an
integrative approach is suggested to benefit the discovery phase while providing UC
modeling. The proposed approach is aimed to enhance the discovery phase by structuring
the “imaginary” process to a formal stage of visualization, which must be performed
before creating a UC diagram. In other words, the performers must produce a CMM based
on the external data collected from the key stakeholders before capturing, analyzing, and
defining the functional system requirements for a UCD.

Our mental model approach also suggests quality criteria to evaluate the possible
outcome of an examined discovery phase. Based on a quality evaluation framework [9],
three quality indicators were chosen: correctness, completeness, and simplicity. The
correctness indicator determines whether the model corresponds to the data modeling
methodology and is measured by the number of errors in the created model. Completeness
is determined by the number of user system requirements that are not present in the
model. Simplicity determines the number of subjects and relationships in the model, i.e.,
shows how simplified the model is.

Conclusion

The present study proposes a mental model approach which implies including a
visualization stage before the discovery phase for project assessment in the information
technology domain. This approach aims to improve the performance of junior business
analysts to capture, analyze, and define the functional system requirements. Applying
mental models to the discovery stage will enhance the construction of user case diagrams
by correctness, completeness, and simplicity. Furthermore, future research needs to
examine more closely how to transform a set of conceptual mental model elements into a
set of use case diagram constructs.
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