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The impact of military technical developments on scientific

research requirements in military academies

Abstract

The New military technical developments, led to a number of transformations
that redirected the compass of strategic thinking towards the importance of the
military force element, as a one of state’s power. Therefore, the study aimed
to evaluate the role of scientific research in military academies, in the light
of military technologic revolution, and its importance, as well, the challenges
of scientific research related to security and defense studies, also what is the
nature of these developments that require inclusion in scientific research.
Based on descriptive analytical method and historical methods, the study
discussed a number of independent variables and concluded that scientific
research in military academies contributed to enriching the process of military
technical developments, scientific research was able to employ it in developing
Military Thought, which was directly reflected in defense policies, combat
doctrines, organizational structures, and training and armament systems in the
national armies. The study recommended; supporting scientific research in
military academies; making the most of its outputs, by allocating sufficient
financial and incentive resources for scientific research specialized in military
affairs; adopting continuous qualification and development programs to raise
the efficiency of military researchers in the field of modern technologies and
research leadership, and strengthening strategic partnerships with local and
international research bodies to accelerate the transfer of knowledge and
expertise.

Keywords: scientific research, military academies, military technical
developments.
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Military Education and Training in Light of the Digital
Revolution of Military Affairs

Abstract:

The first transformation in military training was associated with the emer-
gence of the officer corps during the 17th century, and commanders’ training
was purely physical until scientific education emerged due to advances in the
mechanical industry, engineering and communication sciences. Then came
the second transformation phase, through the establishment of military acad-
emies to train more ready and professional military officers and commanders.
With the emergence of the digital revolution in military affairs and the accom-
panying development of digital technologies, information systems, artificial
intelligence, cloud computing, communications, robotics and integrated sys-
tems; we start to talk about the formation of the third stage of transformation
in military training.

The study discusses the main literature on the subject in order to identify the
changes brought about by the digital revolution in military affairs on the con-
cepts and content related to the cognitive aspect of military science and edu-
cation, using a historical approach that studied the evolution of the study vari-
ables, and a case study approach to focus on military education at all levels
through the lens of the digital revolution in military affairs. The study found
that the armed forces require a revolutionary approach to education and train-
ing that deals with modern technologies such as cyber and electronic warfare,
the understanding of remote engagement rules, the use of electronic media,
and knowledge of centralised network warfare , command and control sys-
tems. There is a radical change taking place in which the tank and the fighter
aircraft will no longer play a central role, but there will be a move towards
greater use of electromagnetic weapons and precision technologies.

Keywords: military education, digital revolution, military strategy, artificial
intelligence, military information systems.
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the risk of injury or damage to equipment, while also providing a space for trainees to
make mistakes and learn from them without consequences.

Cost-effective with AR-based training can be extremely lower than traditional training
methods. By using AR technology, training simulations can be conducted without the
need for expensive equipment or facilities, reducing the overall cost of training programs
(Gao, 2021). Finally, flexibility with AR-based training is also more flexible than tradi-
tional training methods. It can be conducted in a variety of settings, such as classrooms,
training facilities, or even in the field. This can help ensure that trainees have access to
training resources when and where they need them (Bianchi, 2021).

Therefore, AR-based training offers several advantages over traditional training methods.
It provides a realistic and safe learning environment, personalized learning experiences,
and can be more cost-effective and flexible. These benefits make AR-based training a
valuable tool for military education and training programs.

VI. Conclusion

This paper has reviewed and demonstrated that new technologies have the potential to
revolutionize the way I approach education and can provide a range of innovative tools
and resources to help cadets learn and grow. In addition, military education programs
must also be cognizant of the need to foster collaboration and communication across
different branches of the military, as well as with international partners and other stake-
holders. This includes developing leaders who are skilled in interagency and intergov-
ernmental collaboration, as well as those who are able to work effectively with civilian
partners and stakeholders.

Finally, academic military education must adapt and evolve to meet the changing needs
of the international environment. In future work, by prioritizing the development of
adaptable, innovative, and culturally aware leaders who are proficient in the use of new
technologies and skilled in collaboration and communication, military education pro-
grams can help prepare military leaders to operate effectively in complex and dynamic
environments.
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Small Unit Tactics Trainer (SUTT) has been developed by the US Marine Corps, which
is an AR-based simulation system that allows soldiers to practice small unit tactics in a
realistic and immersive environment. SUTT uses AR technology to provide soldiers with
a 360-degree view of the battlefield, allowing them to make better decisions and react to
unexpected situations (Chen, 2020a), (Huang, 2020). In addition, Close Combat Tactical
Trainer (CCTT) is also an AR-based training system developed by the US Army. It sim-
ulates armored warfare scenarios and allows soldiers to practice their skills and tactics
in a realistic and immersive environment. CCTT uses AR technology to create realistic
simulations of tanks, infantry, and other battlefield elements (Li, 2018).

Virtual Battlespace 3 (VBS3) is an AR-based simulation platform developed by Bohemia
Interactive Simulations. It allows soldiers to practice a wide range of military scenarios,
from urban warfare to convoy operations. VBS3 uses AR technology to create realistic
simulations of the battlefield, including terrain, weather, and other environmental factors
(Gao, 2021). Therefore, AR is used to simulate battlefield scenarios in military training
by creating realistic and immersive 3D simulations that allow soldiers to practice their
skills and tactics in a safe and controlled environment. These simulations can help sol-
diers develop critical thinking skills, improve their situational awareness, and make better
decisions on the battlefield.

Al-based Adaptive Learning Systems, where Al can be used to develop adaptive learning
systems that can personalize the learning experience for individual cadet. These systems
can analyze a cadet’s learning style, pace, and performance to deliver customized con-
tent and assessments. This approach has been shown to improve learning outcomes and
reduce training time (Roh, 2020). Furthermore, Al-based Intelligent Tutoring Systems,
where Al can be used to develop intelligent tutoring systems that can provide real-time
feedback and guidance to military cadets. These systems can analyze a student’s perfor-
mance and provide personalized recommendations for improvement, making it an effec-
tive tool for self-paced learning and remediation (Wang, 2021).

B- AR-Based Training Compare to Traditional Training

AR-based training has several advantages over traditional training methods, which can
make it a more effective and efficient way to train military personnel. For instance, realis-
tic simulation: AR-based training allows trainees to experience a realistic simulation of a
battlefield environment, which can help them develop the skills they need to perform well
in real-world situations. By simulating different scenarios, trainees can learn how to react
to unexpected situations and develop critical thinking skills (Kearney, 2019). Moreover,
safe and controlled environment by a scenario with AR-based training allows trainees to
learn and practice new skills in a safe and controlled environment. This can help reduce
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Fig.2 Expected impact of New Technologies on Military Academic Education
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A- Battlefield Scenarios

AR uses to simulate battlefield scenarios in military training by creating realistic and
immersive 3D simulations that allow soldiers to practice their skills and tactics in a safe
and controlled environment. For instance, some ways AR used to simulate battlefield
scenarios in military training is called Augmented Reality Sandtable (ARES). It has been
developed by the US Army, where AR and holographic technology tare used to create a
3D battlefield simulation. Soldiers can use this simulation to practice and plan military
operations, such as identifying targets, calling in airstrikes, and coordinating troop move-
ments (Kearney, 2019).
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In general, the usage of these technologies in education varies depending on factors such
as the institution, location, and age group of cadets.

Military education is constantly evolving, and the impact of new technologies is likely
multifaceted and depends on the specific technology, educational institution, and branch
of the military.

However, based on the resources I have provided along with general education trends,
here is how a hypothetical of the impact of new technologies on military academic educa-
tion could be interpreted as follow. Fig.2 shows that it should be noted that the following
interpretation based on what has been presented is provided on a purely hypothetical
basis:

Where: X-axis: represent the different new technologies used in military education (e.g.,
Simulation & VR, E-learning, Big Data).

Whereas: Y-axis: represent the perceived impact of the technology on a scale (e.g., 1=
Minimal Impact, 25= High Impact).

In this section I will present the Hypothetical breakdown aspects. Firstly, Simulation, AR
& VR have a high impact as they allow creating real-life like training cases and lower
the risk compared to traditional training. High impact also allocated for Artificial Intelli-
gence, data management, Big Data and Data Analytics, they could be useful for spotting
imperfections, although surveillance concerns, and the rights of data would need to be
assessed, but the issue of purpose and human involvement would remain significant.
While, E-Learning and Online Courses, have moderate impact would only need to add
this kind of experience missed out in the online course, even virtual. Other technologies
including gamification and 3D painting are categorizing to have a low impact. This is
solely an assumption of how these progresses could shape as it is done here based on the
current trends impact.
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In addition, military education programs should focus on developing leaders who are
proficient in the use of new technologies and who are able to leverage emerging capabil-
ities to gain a tactical advantage on the battlefield. This includes not only technological
developments in areas such as cyber warfare and unmanned systems, but also the use of
big data and analytics to inform decision-making and improve operational effectiveness.

There are statistics on the use of emerging technologies 2021, as shown in Fig.1. Online
learning has been growing steadily in recent years 9.2% and is expected to continue to
grow in the future. Simulation and modeling tools are widely used in higher education
and research settings 2%, still relatively limited compared to other technologies. While
virtual and augmented reality technologies are still relatively new with 19.1%, however,
they are gaining popularity within the trending dotted line, as illustrated in Fig.1. Artifi-
cial intelligence and machine learning are extremely increasingly being used in education
with 38%. It has been exceeding the expectation. Cybersecurity is becoming increasingly
important in education with 31.67%, but it is difficult to estimate the percentage of insti-
tutions that use cybersecurity technologies specifically for education.

Fig.1 Uses of new technologies in education
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Moreover, simulation and Modeling: Simulation and modeling technologies provide re-
alistic and immersive training experiences that prepare cadet for real-world scenarios.
These technologies allow personnel to train for a wide range of scenarios in a safe and
controlled environment, reducing the risk of injury and equipment damage. Obviously,
virtual and augmented reality technologies provide realistic and immersive training expe-
riences that enhance learning and improve operational effectiveness. These technologies
are particularly useful for training in complex or hazardous environments where hands-
on training may not be feasible. Recently, artificial intelligence and machine learning
technologies are being used to develop intelligent tutoring systems that provide personal-
ized learning experiences for cadet. These systems can adapt to individual learning styles
and provide real-time feedback, improving learning outcomes.

None of the above can achieve their goal without cybersecurity. Cybersecurity education
and training are becoming increasingly important in military academic education, as the
threat of cyber-attacks continues to grow. Military academic institutions are including cy-
bersecurity education into their curricula to ensure that personnel are prepared to protect
sensitive information and networks. Therefore, new technologies have had a transfor-
mative impact on military academic education, providing new opportunities for learning
and training. By leveraging these technologies, military academic institutions can better
prepare cadets for the challenges of modern warfare, improving operational effectiveness
and readiness.

V. Discussion and Evaluation

Military academic education is an important aspect of training and preparing military
leaders to operate in a complex and ever-changing international environment. In light of
the current international environment, there are several key considerations that military
education programs should take into account. One of the most important considerations
is the changing nature of warfare. Modern conflicts are often characterized by a combi-
nation of traditional and asymmetric warfare, which requires military leaders to be well-
versed in a range of tactics and strategies. Military education programs should therefore
prioritize the development of leaders who are adaptable, innovative, and able to think
critically in complex and uncertain situations (Sheringham, 2022).

Another key consideration is the need for military leaders to have a deep understand-
ing of the political, economic, and social factors that shape conflicts around the world.
Military education programs should emphasize the importance of developing a nuanced
understanding of the cultural and historical contexts in which conflicts arise, as well as
the role that non-military actors such as NGOs, international organisations, and private
sector entities play in shaping the international environment.
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ensure that they complement rather than disrupt existing curriculum.

6. Skills Gaps: Not all cadet may possess the necessary skills to effectively use new tech-
nologies and systems. Military leaders may need to identify skills gaps and develop
targeted training programs to address these gaps.

Therefore, comprising new technologies into the curriculum of military academic in-
stitutions can present several challenges. The data synthesis is the methodology of this
paper. It is based on combine the findings from the various past research studies that I
have collected data from, including references in literature review section. This involves
identifying common themes, contrasting results, or meta-analysis in which the statistical
techniques for combining quantitative data from multiple studies. The results will be
more elaborated and explained in the next section, discussion and evaluation. Military
academic institutions must be proactive in addressing these challenges and developing
training programs that are effective, efficient, and tailored to the needs of their organisa-
tions. To overcome these challenges, military leaders need to have computer education to
effectively lead their organisations in a technology-driven world. There are several insti-
tutions provide their evidence for this point of view. They can be found in digital literacy
is essential for military leaders to execute multi-domain operations (Schatz et al., 2015),
(Feickert, 2018). Military officers must have a fundamental understanding of computer
science to effectively operate in a technology-driven world (Dede & Richards, 2020).
Furthermore, cybersecurity education for military leaders is essential to protect national
security interests (Spidalieri & McArdle, 2016). Thus, computer science education is
essential for modern military operations, and military leaders must be equipped with the
skills to effectively leverage technology in the field (Defense, 2021).

As aresult, | have demonstrated that military leaders need to have computer education to
effectively lead their organisations in a technology-driven world. By possessing digital
literacy, a basic understanding of computer science, and cybersecurity education, military
leaders can effectively leverage technology to enhance situational awareness, improve
operational efficiency, support cybersecurity operations, and foster innovation in their
organisations (Defense, 2021).

On the other hands, these technologies have their own effects on military academic ed-
ucation. New technologies have had a transformative impact on military academic ed-
ucation, providing new opportunities for learning and training. I will highlight some of
the ways that new technologies have affected military academic education. The online
learning platforms has made it easier than ever for cadet to pursue advanced degrees and
professional development opportunities. Online learning platforms offer flexible schedul-
ing and remote access to coursework, allowing cadet to learn anytime, anywhere.
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visualize complex concepts in subjects like science and engineering. Examples include
MakerBot (Bot) and Ultimaker (Ulti-Maker).

They are particularly useful for training in hazardous environments, such as chemical and
biological warfare, where hands-on training may not be feasible. Virtual and augment-
ed reality technologies provide realistic training experiences that enhance learning and
improve operational effectiveness. Virtual reality allows personnel, especially cadets, to
train in simulated environments that replicate real-world scenarios, while augmented re-
ality overlays digital information onto the real world, providing personnel with additional
information and context.

IV. Challenges and Effects

Implementing comprehensive training programs for military leaders can present several
challenges There are some challenges military academic institutions face when compris-
ing new technologies into their curriculum. Incorporating new technologies into the cur-
riculum of military academic institutions can present several challenges. I can be summa-
rized some of the them that military academic institutions may face, as follow:

1. Resource Constraints: Incorporating new technologies into the curriculum can be re-
source-intensive, requiring significant investments in time, money, and personnel. Mil-
itary academic institutions may face challenges in obtaining the necessary resources to
develop and implement these programs.

2. Technological Complexity: Many new technologies are complex and require special-
ized training to use effectively. Military academic institutions may need to invest in
training programs that are tailored to specific technologies and systems.

3. Resistance to Change: Incorporating new technologies into the curriculum may require
changes to organizational culture and processes, which can be met with resistance from
faculty and cadets who are accustomed to the status quo. Military academic institutions
may need to address resistance to change in order to successfully incorporate new tech-
nologies into the curriculum.

4. Security Risks: Many new technologies, such as those related to cybersecurity or arti-
ficial intelligence, present security risks that must be carefully managed. Military aca-
demic institutions may need to develop policies and procedures to ensure that sensitive
information is protected.

5. Integration with Existing Curriculum: Incorporating new technologies into the curricu-
lum must be done in a way that integrates with existing courses and programs. Military
academic institutions may need to carefully plan the integration of new technologies to
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necessary to leverage emerging technologies in the field. In reference (Al-Shehri, 2022),
it has been highlighted the potential of simulation and modeling technologies for military
education and training. The article stated that simulation and modeling can provide real-
istic and cost-effective training experiences that prepare cadet for real-world scenarios.

Therefore, these references demonstrate that new technologies are having a significant
impact on military academic education, providing new opportunities for learning and
training. By embody new technologies such as VR, AR, simulation and modeling, and ar-
tificial intelligence into the curriculum, military academic institutions can better prepare
military cadets for the challenges of modern warfare.

The main contribution of this paper is to highlight new technologies and their effects on
military academic education. In addition, presented the most recent challenges and pro-
posed practical approaches to tickle them.

III. New Technologies

There are several emerging technologies that can leverage the military education per-
formance. To the best of my knowledge, I will focus on most Six technologies that can
provide such enhancement. First, online learning platforms, these platforms have become
increasingly popular in recent years, particularly in the wake of the COVID-19 pandemic.
They offer a wide range of courses and resources for learners of all ages and backgrounds.
Some popular examples include Coursera (Coursera), edX (edX), and Udemy (Udemy).

Second, educational software; provides interactive simulations, games, and quizzes to en-
gage cadets and help them learn in a more enjoyable and effective way. Examples include
Quizlet (Quizlet) and Kahoot (Kahoot).

Third, virtual reality (VR) and augmented reality (AR); these technologies provide im-
mersive learning experiences that allow cadets to interact with digital content in a more
hands-on way. Examples include Google Expeditions (Culture) and Nearpod VR (VR),
more explanation will be provided in the next coming two sections.

Fourth, videoconferencing tools; these allow cadets to connect with teachers and other
cadets remotely, making distance education possible. Examples include Zoom (Zoom)
and Microsoft Teams (Teams).

Fifth, Artificial intelligence (Al) and machine learning (ML); these technologies can be
used to personalize learning experiences and provide adaptive feedback to cadets. Exam-
ples include Smart Sparrow (Sparrow) and Carnegie Learning (Learning).

Sixth, 3D printing; this technology can be used to create physical models that help cadets
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These immersive technologies provide soldiers with valuable hands-on experience in a
safe and controlled environment, helping them develop critical skills and decision-mak-
ing abilities. Additionally, the integration of mobile devices such as tablets and smart-
phones in military education has also proven to be beneficial (Chen, 2020b), (Boyce et
al., 2022).

Artificial intelligence (AI) (Russell, 2010) and machine learning (ML) (Alpaydin, 2020)
technologies are being used to develop intelligent tutoring systems that provide personal-
ized learning experiences for cadet. These systems can adapt to individual learning styles
and provide real-time feedback, improving learning outcomes. In addition, cybersecurity
education and training are becoming increasingly important in military academic educa-
tion, as the threat of cyber-attacks continues to grow, such training can be also achieved
by simulation.

Therefore, new technologies have provided military academic institutions with new tools
and techniques to enhance learning and training. By leveraging these technologies, cadet
can be better prepared for the challenges of modern warfare, improving operational ef-
fectiveness and readiness.

The organisation of this paper is as follows: Section 2 will introduce related surveys, while
Section 3 will present new technologies. Section 4 will focus on challenges and effects,
and Section 5 will be discussion and evaluation. Finally, the paper will conclude.

II. Related Surveys

In this section I will present some related works. They introduce how the new tech-
nologies have had a significant impact on military academic education, providing new
opportunities for learning and training. The report (Balboni et al., 2020) by the US Army
War College discuss the effects of new technologies on military academic education and
emphasized on the need for military academic education to adapt to new technologies and
incorporate them into the curriculum. The report stated that technology is changing the
way we learn, and military education must adapt to remain relevant and effective.

Smolik (2021) in the Journal of Military and Strategic Studies highlighted the potential of
virtual reality (VR) and augmented reality (AR) technologies for military education and
training. The article stated that VR and AR technologies can provide realistic and immer-
sive training experiences that enhance learning and improve operational effectiveness.

Schatz et al. (2015) emphasized the need for military academic education to incorporate
new technologies, such as artificial intelligence and machine learning, into the curricu-
lum. The authors stated that military education must provide the skills and knowledge
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I. Introduction

In the recent years, there has been a growing reliance on new technologies in various as-
pects of society, including education. New technologies have had a big impact on military
academic training. The educational experience for both teachers and cadets has improved
thanks to the revolutionary changes brought about by new technology in teaching and
learning. Cadet is an individual who is undergoing training to become commissioned
officer in the military, that typically enrolled in a military academy.

One of the key impacts of new technologies on military academic education is the intro-
duction and utilization of instructional media. Instructional media, such as e-media and
online platforms, have provided cadet with enhanced access to educational resources.
These resources include online textbooks, multimedia presentations, and interactive sim-
ulations that contribute to a more engaging and dynamic learning environment (More-
no-Guerrero et al. , 2020). The field of education has been greatly influenced by the rapid
advancements in technology. Information and communication technologies have had a
particularly strong impact on teaching and learning processes, leading to the emergence
of new training perspectives and promoting techno-pedagogical practices (Moreno-Guer-
rero et al., 2020).

The integration of new educational technologies in military education has shown positive
effects on knowledge acquisition, analysis, and contextualization for both instructors and
cadets. The authors (Cimsir & Uzunboylu, Y+ %) suggest that the use of technology in
military education increases productivity, reduces costs, and increases the demand for
academic programs. Various instructional methods and curriculum reforms based on in-
structional media and technology have been introduced in military education, contribut-
ing to improved learning experiences and classroom environments. These advancements
have allowed for the integration of information technology with education, attracting
student attention and making them more active participants in the learning process. Tech-
nology-enhanced classrooms in military education have proven to be effective in improv-
ing learning outcomes. In language education, classrooms that use technology have been
shown to produce positive results (Kassim, 2021).

The military is an institution that constantly evolves to adapt to changing technological
landscapes and geopolitical realities. In the field of military education, the incorporation
of new technologies has become crucial in order to modernize training methods and keep
up with advancements in warfare tactics and technologies. The use of technology in mil-
itary education has brought about significant improvements in the delivery and effective-
ness of training programs. For example, the use of virtual reality and augmented reality
technologies in military training allows for realistic simulations of combat scenarios.
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Impact of New Technologies on Military Academic Education

Dr. Yaseein Soubhi Hussein

Assistant Professor, Department of Information Systems and Computer Science

Abstract

New technologies have revolutionized the way military academic institutions approach
education and training. They can provide a wide range of education tools that can
enhance the learning experience for military cadets. For example, educational software
can be used to create interactive simulations, games, and quizzes that engage cadets and
help them to learn in a more enjoyable and effective way. Online learning platforms
and videoconferencing tools can also be used to provide distance education, making it
possible for cadets to access educational resources and connect with teachers and other
cadets from anywhere in the world. Furthermore, new technologies such as virtual and
augmented reality can provide immersive learning experiences that allow cadets to interact
with digital content in a more hands-on way, such as they can replicate complex, dynamic
environments and allow them to train in a safe, controlled environment, reducing the risk
of injury and equipment damage.

This study provides an investigation of using a new technology for improving military
academic education including some tools that provide realistic and immersive training
experiences, in which they can prepare cadet for real-world scenarios. This type of training
has been compared to traditional training methods including challenges and opportunities.
This paper has demonstrated that these new technologies have significantly impact the
military academic education level.

Keywords: New technology, academic military education, cadet, artificial intelligence
(Al), virtual reality (VR), augmented reality (AR).
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Conversely, he German Kampgruppe Peiper and its commanding officer, Standartenfiihrer
Joachim Peiper, entered the Battle of the Bulge with strict guidance and inflexible
timetables. He and his men definitely possessed great courage. However, their type of
courage was born out of a culture of fear in the hierarchical SS chain of command, where
orders went unquestioned and creativity was no virtue. Despite the fact that Prussians
developed Auftragstaktit two centuries earlier, Peiper promoted no such flexibility in
command decision-making processes or trust in subordinates to make those decisions.
The authoritarian leadership in the SS structure offered no adaptation beyond orders
for Peiper to lead his tanks in the surprise attack and advance westward as quickly as
possible. The myopia handicapped Peiper’s ability to adapt to unforeseen events and thus
helped cause his eventual defeat. Indeed, the German side of these small engagements
in the Battle of the Battle become cautionary tales for a misguided profession of arms
and a poor leadership ethic. Ultimately, Peiper’s failure at the tactical level can be seen
as a metaphor for German Army’s failures of the entire Operation Wacht am Rhein at the
operational and strategic levels.



Among several traits of leadership ethic is courage.*” Courage can be defined as an officer
or soldier choosing to do what is right even though this decision may entail risks of
injury or death. Courage to stand to post and resist temptations to retreat is part of the
leadership ethic. Pergrin’s personal fortitude filtered down the ranks of his unit. None of
his men, regardless of rank, lost their nerve and ran away from the Germans. “Preparing
followers to be courageous starts with a leader’s behavior and is reinforced by the
organization,” as US Army Captain Paul Lester and psychologist Cynthia Pury wrote in
2011. “Simply including courage as an organizational value, however, will not always
result in courageous behavior. Acting courageously is a complete process, but including

courage as a value is a signal of what is expected of members of the organization.”!

The profession of arms points to a group of military personnel who, according to
contemporary authors, are “specialists who, willingly or unwillingly, assumed the
burden of fighting, killing, and dying for the larger group. Whatever the formal name
or title given to these groups, theirs is the profession of arms.”? The military service
members are professional because they receive ongoing training to attain or maintain
proficiency in their roles and ranks. A code of behavior must also be followed. Failing
in proficiency or breaking the code can result in possible ejection from the group. In this
way, the profession of arms resembles the legal, engineering, or medical professions.

For purposes of analyzing the Battle of the Bulge, the profession of arms is intertwined
with leadership ethic. The 291st ECB exemplified professionalism and ethics because
Lieutenant Colonel David Pergrin consistently set the tone for his subordinates to trust
him and to follow his guidance even under the extreme duress of combat. He exhibited
a path-goal style of leadership. . Pergrin also demonstrated professionalism in training
his unit so his men could be ready with flexible solutions during unexpected scenarios,
such as a German surprise attack. Pergrin’s training prepared his men with what amounts
to default settings to act correctly despite unforeseen circumstances. The training, the
preceding months of combat experience, and the trust developed in the 291st helped its
men make their valiant stand that stemmed the German offensive tide long enough for
American reinforcements to arrive.

40 Christopher M. Barnes and Colonel Joseph Doty, “What does Contemporary Science say about Ethical Leadership?”
Military Review (Special September 2010): 90-93.

41 Paul B. Lester and Cynthia Pury, (2011), “What Leaders Should Know about Courage,” in Leadership in Dangerous
Situations: A Handbook for the Armed Forces, Emergency Services and First Responders, eds. Patrick D. Sweeney,
et al., eds. (Annapolis, Maryland, U.S.A.: Naval Institute Press), 28-29. See also relevant sections in Peter S. Kinds-
vatter, (2003), American Soldiers: Ground Combat in the World Wars, Korea, and Vietnam (Lawrence, Kansas, USA:
University Press of Kansas), 229-45.

42 Richard M. Swain and Albert Pierce, (2017), The Armed Forces Officer (Washington, DC, USA: National Defense
University), 15, accessed June 3, 2023, https://ndupress.ndu.edu/Portals/68/Documents/Books/AFO/Armed-Forces-Of-
ficer.pdf.
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place named Habiemont. Riding in one of the lead tanks, the now-desperate Peiper needed
to find fuel on the far side of the creek. In anticipation of the coming Germans, a platoon
from the 291st had already wired the bridge for demolition and evacuated on the far side of
Leinne Creek. The American combat engineers received the same guidance from Pergrin:
Hold bridges and blow them only if necessary. They watched the first tank — the giant
King Tiger II — come into view, open fire, and roll to within 200 meters of the bridge. The
Americans waited until the last possible moment. Then they detonated 1,100 kilograms of
explosives. They took no risks of failure.*® According to journalist Janice Holt Giles, that
bridge literally disappeared in “rainbows and thunder.” The Germans were dismayed. Giles
then recounts that Standartenfiihrer Joachim Peiper “could only sit helplessly, pound his
knee, and swear ‘The damned engineers! The damned engineers!”” A platoon dealt Peiper a
decisive defeat. For his part, Lieutenant Colonel David Pergrin praised his soldiers for their
bravery and ingenuity: “Small groups of engineers purchased immeasurably valuable time
so the whole division of American tanks and infantrymen could move in to begin sealing
the battlefield and prepare to evict the German intruders.”® Although Peiper continued
his quest for river crossings, he exhausted his fuel supply by December 23, abandoned his
tanks, and retreated with only 800 soldiers — out of 5,800 just one week earlier.*

4. Lessons Learned — Conclusions for the Present and the Future

The final phase of a battle analysis entails learning lessons and gleaning insights about
why and how the battle ended the way it did. This process inculcates good habits of mind
among cadets and officers alike to dissect and solve real-world problems. No matter what
the situation cadets or officers might encounter in the twenty-first century, soldiers in
history have dealth with similar situations. The past -- y in this article’s case the Battle of
the Bulge -- offers lessons learned to help achieve military objectives.

The two principles of leadership ethic and profession of arms affected the outcome of
fighting between the German tank and American combat engineer units in the Battle of
the Bulge: German deficiencies combined with American efficiencies set conditions for
an American victory.

36 Nobécourt, Hitler's Last Gamble, 161-71.

37 Janice Holt Giles, (1985), The Damned Engineers, reprint (Washington: Historical Division, Office of the Chief of
Engineers), 261. Giles based her book on her husband’s letters and journal entries during World War II and her own
research. Pergrin, First Across the Rhine, 131-33; and Cole, Ardennes, 267-68.

38 Pergrin, First Across the Rhine, 136.

39 Holt, Damned Engineers, 363-69; Cole, Ardennes, 606-48; Pergrin, First Across the Rhine, 187-215. The losses were
significant on both sides, but much more so for Germany with severely drained manpower and supplies in early 1945.
The US Army endured nearly 90,000 casualties. Estimates of German losses run between 55,000 and 98,000, killed,
wounded, missing action or prisoners. This marked the end of Germany’s ability to resist either the onrushing An-

glo-American-Canadian forces to the west or the crushing momentum of the Russian Army on the Eastern Front. On
May 8, 1945, Nazi Germany surrendered to the Allies (see Lyons and Ulbrich, World War 11, 307-28).
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soldiers would stand and fight to avoid any chance of being executed by Germans.*

During the evening of December 17, Kampfgruppe Peiper next moved toward the village
of Stavelot with its bridge spanning the Ambléve River. One dozen of the 291st’s combat
engineers, led by a sergeant, defended the bridge. They set up a roadblock with anti-
vehicle mines, wired the bridge for demolition, and awaited the German attack to come.
They then expected to blow the bridge, instead of risking German seizure, as directed by
Pergrin. The tense Americans could hear the rumble, rumble, rumble of the German tanks.
As those tanks mover closer, the Americans started shooting at them with small arms and
a bazooka. They disabled the lead German tank, leaving Peiper with no choice but to stop
his column. The volume of American gunfire made Peiper worry that perhaps a battalion
defended Stavelot. Meanwhile, on the far side of the river, other American soldiers drove
empty trucks back and forth, dragging chains to make noise and with head- and taillights
on, to make it seem like American reinforcements were arriving in the overnight darkness
of December 17. These two clever ruses by the Americans made Peiper waste precious
time debating whether or not to commit to combat and capture the bridge in Stavelot. His
tanks attacked the next morning of December 18, seized the bridge, and moved across the
river on the offensive. Despite this success, Peiper balked at driving deeper into American
territory, and decided once again to send his tanks west to the next village in hopes of
finding an undefended and intact bridge. He missed an excellent opportunity because just
a short distance beyond Stavelot stood a large American fuel depot. Peiper had no idea
that it was there within his grasp.**

Peiper next made his way west to Trois Pont on December 18. The village stood at the
intersection of three rivers; thus, the name translates as “three points” in English. Late in
the morning, Peiper decided to commit to an all-out assault on the Americans defending
Trois Pont and capture its vital bridges across the three rivers. His attempt to take the
village failed. Now, two full days into the Battle of the Bulge, the Americans began
recovering command, control, and communications. The shock of the surprise attack had
faded, turning instead to resolve and anger among the soldiers of the 291st and 51st
ECBs and other units defending Trois Pont. The German attack entered the village. Not
wanting to risk the bridge falling into enemy hands, the combat engineers opted to blow
thebridge.®

With no hope of crossing the rivers on December 16 or 17, Peiper and the Germans shifted

north and then west in the afternoon of December 18. He wanted to cross Leinne Creek at a

33 Collins and King, Voices, 87-94.
34 Pergrin, First Across the Rhine, 94-104; Cole, Ardennes, 267-68.
35 Pergrin, First Across the Rhine, 122-29; Cole, Ardennes, 267-68.
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Pergrin and his men expertly exploited terrain in their defensive countermobility missions.

Four case studies — the villages of Malmédy, Stavelot, Tres Pont, and Habiemont in this
order — can illustrate the Americans’ leadership ethic and profession of arms as they tried
to impede the Germans’ westward progress. These examples can likewise highlight the
Germans’ markedly deficient leadership and professionalism.

First, the village of Malmédy sat at a key point with three sturdy bridges over the Warche
River. If Peiper’s tanks could cross those bridges, he could move quickly toward the Meuse
River and beyond to the west. Pergrin recognized that the 291st occupied a critical choke
point, so he ordered his men to construct 15 roadblocks, thereby providing a 360-degree-
defense of Malmédy on December 17. According to Pergrin’s memoir, he resolved that
the 291st “would hold Malmédy or die trying.”*® The roadblocks provided 360 degrees of
protection because Pergrin was unsure of the German avenue of approach. A determined
assault could have defeated Pergrin’s meager force of a few hundred combat engineers
and stragglers from other units, but not before he could blow those bridges. When Peiper
arrived on the outskirts of the village, he believed it was too well-defended. He did not
want to commit tanks, fuel, and men to a fight for Malmédy. Instead, Peiper pushed farther
westward to the next village where he assumed he would find an undefended bridge.*!

The day of December 17, 1944 is infamous in the history of the Second World War
because, just to the south of Malmédy, some of Peiper’s soldiers executed 84 American
prisoners of war. They tried to kill more, but a few pretended to be dead and escaped to
tell their story to Pergrin in the village. Kampfgruppe Peiper had to move fast; however,
escorting thousands of surrendered American soldiers back to the German lines risked
slowing progress. No concrete proof exists that Peiper gave a specific order to execute
American prisoners of war. Even so, the brutal culture of the Waffen SS and the fact that
the SS perpetrated other massacres makes such an order plausible. Regardless, Peiper as
commanding officer bore responsibility.*?

News of the German war crime spread quickly throughout American units. No soldier wants
to be disarmed and killed without a fight, but rather they want to have a choice in when,
where, how, or if they will be killed. The German massacre completely reversed the sagging
American morale. No matter how tired, cold, hungry, or scared they might be, American

30 Pergrin, First Across the Rhine, 88.
31 Dupuy, et al., Hitler s Last Gamble, 47-62.

32 Jacques Nobécourt, (1967), Hitler's Last Gamble: The Battle of the Bulge. Translated by R. H. Barry. (New York:
Schocken Books), 153-55. In their post-war interviews in Parker, Battle of the Bulge, 153-190, the German Gener-
aloberst (Colonel General) Alfred Jodl and Generalfeldmarschall (Field Marshal) Gerd von Rundstedt fail to mention
the Malmédy massacre. This was a black mark on the German Army.
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Map 2 — Area of Operations on December 16-20, 1944.
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Source: adapted from Cole, The Ardennes, Map 11 (public domain).

The topographical map shows the area of operations running 30 kilometers east to west
and 10 kilometers north to south along the Elsenborn Ridge. The darker the shading on
the map, the higher the elevation. Denoted in red lines, the Germans could not cross over
top of the hills but remained confined to narrow roads in the valleys and a few bridges
across the waterways. As dozens of tanks or other vehicles drove on those unpaved roads,
the roads soon turned to muddy paths with deep ruts that slowed the German tanks and
other vehicles. The columns stretched up to two kilometers. Two tanks could not pass
each other on most roads. Because the trees often grew so close to the roads, the German
tank turrets could not swivel more than 90 degrees. This made tanks and other heavy
vehicles vulnerable to ambush and thus tactical and logistical liabilities. Writing in the
US Army’s official history of the Battle of the Bulge, author Hugh Cole explains why,

The channelization of large troop movements east to west. . . will
tend to force larger units to “pile up” on each other, and restricts
freedom of maneuver once the direction of attack and order of
battle are fixed. . . Movement cross-country is limited, even in
good weather; movement along the narrow valley floors may be
blocked there or in the villages at points of descent and ascent.”

29 Cole, Ardennes, 47.
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and enthusiasts.

Nevertheless, this article concentrates on the 291st ECB that helped stem the tide of the
Kampfgruppe Peiper. (It should be noted that many other American engineer units, to
include the 35th, 51st, 158th, and 299th ECBs, also enjoyed similar successes. Many
American infantry, armor, and airborne units also performed well under fire.) The combat
engineers possessed the capacity and capability to delay, divert, channel, or halt the
German advance. The men of the 291st executed their countermobility mission to deprive
the enemy of maneuver options and to protect the American fuel depots. Engineers wired
bridges for demolition to destroy the bridges; set explosive charges on trees to make
them fall, crisscrossing the road and creating an abatis; and planted mines to destroy
German vehicles. Consequently, an immobilized King Tiger II tank then would become
an obstacle to other German vehicles in a column strung out for kilometers on the narrow
roads in the Ardennes. ¥’

By the evening of December 16, Lieutenant Colonel David Pergrin received word that
Germans had launched their surprise attack about 10 kilometers east of Malmédy village,
where he set up the 291st’s headquarters. The tell-tale signs of American soldiers fleeing
west near the village verified the German advance. Pergrin faced a decision point. He
could have retreated to the west with other soldiers over the next few days. No superior
officer and no historian would have negatively judged him. However, Pergrin did not run
away. Instead, he recalled in his memoir: “For me, there was no turning back. I made my
decision. T trusted my men and I believed they trusted me.”?® Pergrin scattered his men
of the 291st ECB across the countryside. He gave his combat engineers clear command
guidance: Hold the bridges and only destroy them with demolitions as a last resort to keep
them from falling under German control.

27 Dupuy, et al., Hitler s Last Gamble, 394.
28 Pergrin, First Across the Rhine, 87-88; see also 99, 136-37.
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for how and why to decentralize authority and responsibility. %

Pergrin also exhibited great personal courage in the face of overwhelming odds. His
leadership ethic and profession of arms would be sorely tested when the 291st ECB
collided with Kampfgruppe Peiper.

3. Describe the Action — Narrative of the Battle of the Bulge

Having laid the foundation by defining and setting the stage for the Battle of the Bulge,
the fighting can now be described in a narrative style. There is no need to break up the
flow with lengthy tangents because the details have been discussed in the previous two
phrases.

On December 16, 1944, the pre-dawn hours saw 250,000 German soldiers launch their
surprise attack against American units along the front line. Joachim Peiper’s Kampfgruppe
Peiper formed spearhead of the German 6th Panzer Army’s thrust deep behind the
American lines. Meanwhile, the men in Pergrin’s 291st ECB were busy repairing roads
and bridges between 10 and 20 kilometers behind the front line.

The US Army’s intelligence-gathering efforts failed to assess the coming attack. The
winter weather grounded the American close air support. The American units’ command,
control, and communication (C3) quickly broke down, so that commanding officers
of battalions and above could only determine what was happening at the front from
those cold, scared, tired, and wounded soldiers retreating westward from the German
onslaught. During the next several days, the Germans overran the US Army’s 28th, 99th,
and 106th Infantry Divisions and many other units on the front line. The Americans could
not muster coordinated artillery or armor support. Left with only small arms or bazookas,
the American infantrymen could not stop the determined German advance. This failure
was not the frontline soldiers’ fault, but rather, their reality. Thousands of Americans were
killed, wounded, or missing in action. Thousands more surrendered and became prisoners
ofwar.”

The Germans needed to meet strict timetables to reach Antwerp in a few days. They also
did not possess enough fuel for their tanks, so they expected to capture American fuel
depots along the way. Despite the initial German successes, American soldiers cobbled
together ragtag units and stubbornly defended villages like Bastogne and St. Vith. That
first village, in particular, has been emblazoned in the imaginations of soldiers, students,

25 For explanations, see COL Charles O. Oliviero, (2022), Aufiragstaktik: The Birth of Enlighted Leadership (Toronto,
Ontario, Canada: Double Dagger Books), 1-2, 7-9; and Citino, Wehrmachts Last Stand, 5, 15.

26 Citino, Wehrmacht's Last Stand, 381-94; Tucker-Jones, Hitler s Winter, 111-86; and Dupuy, et al., Hitler s Last Gamble,
47-69.
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In 1940, Pergrin graduated from college and the US Reserve Officer Training Corps
(ROTC). He received his call to active duty as an Army second lieutenant thereafter.
Pergrin took command of the 291st ECB in August 1943. He then spent the next 10
months molding his men into a cohesive fighting force. He wanted his men to attain
professional expertise in engineering missions, whether those were general construction,
offensive mobility, or defensive countermobility.*!

Pergrin embraced path-goal leadership as part of his command philosophy and leadership
style. This allowed him to adapt his leadership to his subordinates’ strengths. They n turn
could adapt their actions to incredible fluid circumstances of combat operation without
being locked in a single lane of decision-making.*

Pergrin learned the names of his officers, non-commissioned officers, and enlisted men.
He developed trust in them. And he, in turn, evoked their trust in him as a leader. He
was confident that he could give his men (regardless of rank) an objective, set right
and left limits, delegate tactical control to them, and expect them to make reasonable
decisions during combat.?*Such a relationship between leaders and followers can never
be overemphasized as a key factor in success. Writing a chapter in a book on leadership
in combat in 2011, retired US Army Colonel Patrick Sweeney and his co-authors assert
that “trust is important to leadership because it determines the amount of influence
leaders exercise and also creates the bonds that encourage people to work cooperatively
to achieve a common purpose or mission.”** Although not written with Pergrin in mind,
the chapter by Sweeney and his co-authors could have been used Pergrin as a case study.
Today, in the twenty-first century, the US military uses the term “mission command”
to describe Pergrin’s philosophy and style. In the 1700s, the Prussians coined a similar,
though more nuanced, term — Aufiragstaktik — that more accurately described Pergrin.
Mission command connotes a process of decision-making and guidance-giving. In
contrast, Aufiragstaktik includes the same process, yet it offers a philosophical foundation

21 Pergrin, First Across the Rhine, 1-21.

22 For an explanation of path-goal leadership, see Paul Anderson, “What is Path-Goal Theory?”” June 26, 2016, Penn State
University (USA), accessed March 16, 2024, https://sites.psu.edu/leadership/2016/06/29/what-is-path-goal-theory/.

23 See Trevor N. Dupuy, et al., (1994), Hitler s Last Gamble: The Battle of the Bulge, December 1944-January 1945 (New
York: HarperCollins), 394; Gustav Person, “Fort Belvoir’s Engineer Replacement Training Center,” The Military Engi-
neer Vol. 103, No 4, PP. 36-39; and relevant sections on training in US War Department, Engineer Field Manual.

24 Patrick D. Sweeney, et al., (2011), “Trust: The Key to Leading When Lives are on the Line,” in Leadership in Danger-
ous Situations: A Handbook for the Armed Forces, Emergency Services and First Responders, eds. Patrick D. Sweeney,
et al., eds. (Annapolis, Maryland, U.S.A.: Naval Institute Press), 166. See also Jesper Stubbendorff and Robert Over-
street, (2019), “A Commander’s First Challenge: Building Trust,” Air & Space Power Journal Vol 33, No. 2, PP. 15-25;
Christopher D. Koleda, ed., (2001), Leadership: The Warrior's Art (Carlisle, PA: Army War College Foundation Press);
and Harry S. Laver and Jeffrey J. Matthews, eds., (2017), The Art of Command: Military Leadership from George Wash-
ington to Colin Powell, 2nd ed. (Lexington: University Press of Kentucky).

82




be the spearhead for the entire 6th Panzer Army in Operation Wacht am Rhein." Due to the
strict discipline in SS units where the commander’s decisions could not be questioned or
changes without risk of punishment, Peiper exhibited an authoritarian style of leadership.
He stifled flexibility and autonomy among his subordinates, which proved to be a key
factor in his unit’s defeat in the Battle of the Bulge.?

Photo 2 — Lieutenant Colonel David Pergrin of the US Army in 1944.

By permission: US War Department Photograph. From the Photographic Vertical Files, Portraits in the
Eberly Family Special Collections Library, Penn State University Libraries, USA.

The U.S. Army’s Lieutenant Colonel David Pergrin cut a much different figure in a
photograph likely taken in 1944. He is wearing glasses, and his affable smile does not
look leader-like or professional. In fact, this image is chosen to emphasize that physical
appearances can be deceiving. This photograph belies the fact that Pergrin was an exemplary
US Army officer. Although a lieutenant colonel and battalion commander, he was only 27
years old. To put this in perspective in 2023, a US Army officer of similar rank is likely 10
years older than Pergrin, with more than 15 years of service, not four years.

19 Citino, Wehrmacht's Last Stand, 390-91; Michael Collins and Martin King, eds., (2011), Voices of the Bulge: Untold Stories
from Veterans of the Battle of the Bulge (Minneapolis, Minnesota, USA: Zenith Press), 49; Tucker-Jones Hitler s Winter, 13-18

20 For an explanation of autocratic leadership style, see Laura Corddry, “What is Autocratic Leadership,” December 30,
2020, National Society of Leadership and Success, accessed March 16, 2024, https://www.nsls.org/blog/what-is-auto-
cratic-leadership.
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“Engineers are equipped and able to construct the roadblocks which are intended to bring
the mechanized vehicles to a halt ... so that they can be destroyed by the covering fire of
the infantry and artillery.”'® This officer looked ahead to the roles played by the 291st in
the Battle of the Bulge in 1944.

The respective commanding officers of the Kampfgruppe Peiper and 291st ECB —
Standartenfiihrer Joachim Peiper and Lieutenant Colonel David Pergrin — were a study in
contrasts. They bring this article’s twin emphases on Leadership Ethic and Profession of
Arms into sharp focus. The two commanders represented the souls of their units.

Photo 1 — Standartenfiihrer (Colonel) Joachim Peiper of the Waffen SS in 1943 or 1944.

By permission: Bild 183-R65485, Bundesarchiv, Germany
Source: https://commons.wikimedia.org/wiki/File:Bundesarchiv_Bild 183-R65485, Joachim_Peiper.jpg

(Creative Commons).

In a photograph from 1943, Peiper epitomized what a Waffen SS should look like. He has
a menacing, far-away look in his eyes. He wears the Death’s Head of the SS on his cap
and the Iron Cross for valor around his neck. At 29 years of age in 1944, he attained his
rank after five years of successful wartime service as a fearless and ruthless commander.
Peiper commanded tank units in combat against the Soviets on the Eastern Front and
against the British and Canadians in Normandy. By mid-December 1944, he prepared to

18 LTC Donald B. Adams, “Engineers in Combat,” The Military Engineer 32 (November—December 1940): 460.
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The tactical level of the soldiers’ experiences also must be considered relative to combat
readiness and terrain. Most of those American units along the frontlines were neither combat-
ready nor combat-effective in early December. One of the veteran American divisions — the
28th — had suffered a 40 percent casualty rate during combat in the Battle of Hiirtgen Forest
in September through December 1944. The exhausted and cold soldiers wanted a tranquil
Christmas. As for the 99th and 106th Infantry Divisions, the men in these units had only
recently crossed the Atlantic Ocean and therefore lacked combat experience. '

At the tactical level, the geography of the Ardennes consisted of vast forests of fir tree
areas spread across rolling hills that rose up to 800 feet above narrow valleys. Swift rivers,
streams, and creeks meandered through those valleys. Unpaved roads connected villages
while wooded or stone bridges spanned the waterways. The trees often stood along edges
of those roads. For their part, the Germans knew the Ardennes Forest because they had
used this region as their avenue of approach to invade France in 1940."° The Germans,
now in 1944, would rely on speed and surprise to pass quickly through the narrow roads
in the valley and cross the bridges. Their armor spearhead would break into the flat land
beyond the Meuse River to the northeast. Once in the open, the German tanks could form
up on line, maximize their combat power, and drive toward Antwerp.

Having tapered from the strategic level down to the operational level and, finally, to
the tactical level, the second part of setting the stage requires comparing the opposing
forces and their respective officers. The German Kampfgruppe Peiper formed the tip
of the spear for the 80,000-man-strong 6th Panzer Army tasked with seizing Antwerp.
Kampfgruppe Peiper was a Waffen Schutzstaffel (SS) unit named for its commanding
officer, Standartenfiihrer (Colonel) Joachim Peiper. The armor unit boasted more than
100 tanks — including the massive King Tiger II tank — and some 5,800 soldiers.'

Conversely, the American 291st ECB contained approximately 900 soldiers on paper, but
in reality, more likely had 700 men in its ranks after several months of combat. This unit
landed in Normandy on June 23, 1944, and the men saw action for the next six months
in France. The 291st proved itself to be an effective unit due in part to training and
leadership. 7 Writing in the prewar period in 1940, an American engineer officer claimed,

14 David E. Pergrin, (1997), Engineering the Victory: Battle of the Bulge: A History (Atglen, Pennsylvania, USA: Schiffer
Publishing), 16, 34; and Cole, Ardennes, 51-56.

15 Cole, Ardennes, 38-47; and Parker, The Battle of the Bulge, 48.

16 See David Cooke and Wayne Evans, (2008), Kampfgruppe Peiper at the Battle of the Bulge (Mechanics-
burg, Pennsylvania, USA: Stackpole Books).

17 Pergrin, First Across the Rhine, 1-74, 95. See relevant sections in US War Department, Engineer Field Manual — Troops
and Operations FM 5-5 (1941), accessed May 10, 2023, https://cgsc.contentdm.oclc.org/digital/collection/p4013coll9/
id/726; and US Army Engineer School History Office, (2020), Essayons: The Origins and History of the Us Army En-
gineer School (Fort Leavenworth, Kansas, USA: Combat Studies Institute Press), 159-89.
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The inclement weather in December 1944 proved to be a boon for the Germans. Indeed,
the cloud cover from the blizzard grounded the superior Allied air forces, and thus, the
aircraft could not interdict German infantry or armor on the move. This literal fog of war
played into a daring, if not foolhardy, scheme called Operation Watch on the Rhine. The
codename’s seemingly passive connotation belied the Germans’ real goal: An offensive
blitzkrieg (lightning war) campaign not seen since 1939-1941.°

In his role as Nazi Germany’s dictator and commander-in-chief of the armed forces,
Hitler expected that the wintry weather would linger long enough in mid-December
for a massive force of 250,000 German soldiers to smash through the American lines
in the Ardennes. Then, he expected the overwhelming German juggernaut to advance
200 kilometers northwest to the port city of Antwerp in Belgium. By late 1944, the port
had become northern Europe’s best Allied logistics hub, supplying both British and
Americans. Hitler anticipated that driving to Antwerp would split the Anglo-American
forces, and that capturing Antwerp would set the Allied war effort back several months.
Indeed, Hitler even speculated that the British might negotiate a separate peace. Military
historian Anthony Tucker-Jones labels Antwerp as Hitler’s “holy grail.”!

Although none of Hitler’s assumptions were reality-based, the German dictator could not be
dissuaded by his generals. As early as September 1944, Hitler started working out the details
for his counterattack.!" A few months later, on December 15 — one day before the German
surprise attack — Hitler sent a rambling message to one of his generals with the following
excerpts:

The final decision has been made. . . everything points to victory.
The magnitude and scope of which. . . depends entirely on the
handling of the situation; . . . if the base principles for the conduct
of the operations are adhered to, a major victory is assured.'?

These words convey the magnitude of Hitler’s delusions. His plan was dubious, not only
on the strategic level but also on operational, tactical, and logistical levels. The Germans
did not possess sufficient fuel for their tanks to reach Antwerp. Hitler gambled on the fact
that they could capture American fuel depots along the way. Hitler also pre-determined
exactly how the Americans would react, yet he failed to account for the American soldiers’
resilience and creativity under fire.'

9 Parker, The Battle of the Bulge, 48-56.

10 “Holy Grail” is the title of chapter 3 in Tucker-Jones, Hitler s Winter, 48.

11 Parker, The Battle of the Bulge, 28-32.

12 Hitler’s word cited in Walter Warlimont, (1965), Inside Hitler s Headquarters (Westport, Connecticut, USA: Praeger), 485.

3 For a study of poor German logistics see Major James L. Kennedy, Jr., (2000), “The Failure of German Logistics during
the Ardennes Offensive of 1944” (MA in Military Art and Science thesis, US Army Command and General Staff Col-
lege), accessed May 20, 2023, https://apps.dtic.mil/sti/pdfs/ADA384410.pdf.
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2. Set the Stage — Military Contexts and Opposing Units

Setting the stage in battle analysis requires understanding of the battle’s contexts: Start
with the strategic level of war, tighten the focus to the operational level, and reach down
to the tactical level. Think of this as a funnel or triangle, where the widest area is at the
top, and it narrows from the biggest context down to the middling context and, finally, to
the lowest context.

The strategic setting for the Battle of the Bulge in December 1944 can be traced six
months earlier to June 6 when, on D-Day, some 165,00 American, British, and Canadian
(Allied) soldiers made amphibious and airborne assaults along the northern coast of
Normandy Province in France. The Allied objective was simple and conventional, but not
easy: Destroy the German Army in France, invade Germany, and win the war. However,
because the Allies suffered from “victory disease” during the fall of 1944, they grossly
underestimated the German Army’s ability and will to resist. Later in December, the
Americans, in particular, were also victims of their own success: Their rapid advance
across France with two million soldiers outdistanced their supply lines, leaving the
leading combat units without fuel or other logistical support. This not only forced the
Americans to cease offensive operations by December to allow supplies to catch up but
also gave the Germans a chance to regroup for a counterattack. °

From the German strategic perspective, the German Army failed to push the Allied forces
back into the sea in June 1944. Then, after two months of intense combat in Normandy,
the Allied forces overran the German defenders and liberated Paris in September. To the
Allies, the Germans seemed to be bloodied and beaten, and in a head-long retreat east
toward their homeland. In reality, however, they intended to bide their time and launch a
counterattack along the German border with Belgium.’

Turning to the operational situation in December 1944 along the front lines in the Ardennes,
the bitterly cold blizzard conditions made the troops on both sides miserable. Frostbite
and exposure loomed as dangers just as severe as enemy gunfire. Engine oil froze. Snow-
covered roads became nearly impassable because of muddy ruts. Transportation slowed
to a few miles per day. Meanwhile, the Americans in the 28th, 99th, and 106th Infantry
Divisions settled into what they assumed would be a quiet sector running 115 kilometers
north to south in the Ardennes Forest. The units went into rest-and-refit mode and brought
up replacement soldiers to refill units depleted by casualties.®
6 See Rick Atkinson, (2013), Guns at Last Light: The War in Western Europe, 1944-1945 (New York: Henry Holt and
Company), 45-291; and Citino, Wehrmacht's Last Stand, 380. For American logistics problems, see James Kennedy

Ohl, (1994), Supplying the Troops: General Somervell and American Logistics in World War II (Dekalb, Illinois, USA:
Northern Illinois University Press), 229-37.

7 Tucker-Jones, Hitler s Winter, 35-52; and Citino, Wehrmacht's Last Stand, 226-71, 313-64.
8  Westinghouse Integrated Logistics Support, (not dated), “When Hell Froze Over,” Milestones no. 13, PP. 3; and Cole,

Ardennes, 46-57.
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critical to officer education. In particular, the American commander of the 291st Engineer
Combat Battalion (ECB) and the German commander of the Kampfgruppe (Battle Group)
Peiper exhibited markedly different leadership ethics and professions of arms. Their
respective command styles decisively affected the outcome of their small piece of the
Battle of the Bulge, which spiraled upward to help determine the entire battle.

1. Define the Subject — Where, When, Who

This first phase is the shortest of the four phases. Just the facts are laid out in summary form.
The subject — the Battle of the Bulge — lasted from December 16, 1944, to January 15, 1945.
The fighting occurred in the Ardennes Forest in southeastern Belgium near the border with
Germany. The Germans codenamed their surprise attack Operation Wacht am Rhein (Watch
on the Rhine). They concentrated 250,000 soldiers and 1,000 tanks in the 5th, 6th, and 7th
Panzer Armiesalong the front line. The elite Kampfgruppe Peiper formed the leading edge
of the 6th Panzer Army.* The Germans initially faced 70,000 American soldiers in the 28,
99th, and 106th Infantry Divisions and elements of other American units. Among these were
combat engineer units, including the 291st ECB.’

Map 1 — Battle of the Bulge, December 16, 1944 to January 15, 1945.
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By permission: Lyons and Ulbrich, World War II, map 13.3.

4 For recent overviews of German’s military situation in late 1944 and especially during the Battle of the Bulge, see
Robert M. Citino, (2017), The Wehrmacht's Last Stand: The German Campaigns of 1944-1945 (Lawrence, Kansas,
USA: University Press of Kansas); and Anthony Tucker-Jones, (2022), Hitler s Winter: The German Battle of the Bulge
(Oxford: UK: Osprey). For post-war interviews with German leaders, see Danny S. Parker, ed., The Battle of the Bulge:
The German View: Perspectives from Hitler’s High Command (London, UK: Greenhill Books, 1999);

5 For overviews of the American situation in late 1944, see John S. D. Eisenhower, (1969), The Bitter Woods: The Dra-
matic Story, Told at All Echelons, from Supreme Command to Squad Leader, of the Crisis That Shook the Western
Coalition (New York: G.P. Putnam’s Sons; Hugh M. Cole, (1965), The Ardennes: Battle of the Bulge (Washington, DC:
Office of the Chief of Military History), 1-32; and Matthew S. Muehlbauer and David J. Ulbrich, (2018) Ways of War:
American Military History from the Colonial Era to the Twenty-first Century, 2™ ed. (London, UK: Routledge), 373-81.
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Introduction

In the early hours of December 16, 1944, the German Army launched a surprise attack
against the US Army units stretched along a 110-kilometer-long segment of front line in
the Ardennes Forest in Belgium. The next month of combat between German and American
forces is now known in history as the Battle of the Bulge. This article focuses on fighting
from December 16 to December 20, 1944, in the northern area of the “bulge” (salient) along
the Elsenborn Ridge that ran from east to west in the densely wooded Ardennes region.

This article employs the “Battle Analysis Methodology” to evaluate opposing units and
their commanding officers. The Battle of the Bulge was a turning point in the Second
World War in Europe; and the American and German leaders, their decisions, and the units’
combat operations provide many useful lessons learned that illustrate how and why battle
analysis methodology can be so helpful for service personnel to learn lessons from the
past. Thus, the methodology and the lessons therein are qualitative in nature and research
because they rely on available primary (first-hand) sources and second (historical) sources.
Whenever possible, sources are corroborated to bolster realism and enhance analyses.'

The battle analysis methodology has for decades been a staple in US professional military
education and training because it is a teaching tool, systematic process, and habit of mind
that assesses the outcomes of battles. There are four phases in a battle analysis: Define the
subject (who, when, where); set the stage (military contexts and opposing units); describe
the action (narrative of the battle); and state the lessons learned (candid appraisals and
applications to present or future operations). This article is both a sample battle analysis
methodology and an illustration of how and why this methodology is valuable in military
education across the globe.?

Although technology, logistics, intelligence, or other factors can be explored, this article
on the Battle of the Bulge concentrates on two critical U.S. Army principles: Leadership
Ethic and Profession of Arms. The first is a set of moral and behavioral standards of
conduct that are tied to individuals and their military organizations. The second is a set
of standards relating to expert training and professional discipline.’> Both principles are

1 For explanations of lessons learned in the U.S. Army, see Joe Donato, “A Framework for Foresight: Methods to
Leverage Lesson of History,” February 28, 2024, War on the Rocks, accessed March 16, 2024, https://warontherocks.
com/2024/02/a-framework-for-foresight-methods-to-leverage-the-lessons-of-history/; and Jenny Solon, ed., (2011), Es-
tablishing a Lessons Learned Program, Fort Leavenworth, Kansas: U.S. Army Center for Lessons Learned.

2 For some resources on Battle Analysis Methodology that have informed this article, see US Army Combat Studies
Institute, “Basic Battle Analysis: Kasserine Pass,” accessed May 10, 2023, https://usacac.army.mil/sites/default/files/
documents/cace/CSI/CSI_BM_BattleAnalysisSlides.ppt; and Rachel Tecott and Andrew Halterman, (2021), “The Case
for Campaign Analysis: A Method for Studying Military Operations,” International Security Vol. 45, No. 4, PP. 44-83.

3 For explanations, see Christopher M. Barnes, and LtCol John Doty, (2010), “What does Contemporary Science Say
about Ethical Leadership,” Military Review Vol. 90, PP. 90-93; and “An Army White Paper: The Professional Arms,”
U.S. Army Training and Doctrine Command, 2 December 2010, https://www.milsci.ucsb.edu/sites/default/files/site-
files/resources/The%20Profession%200f%20Arms.pdf (access March 16, 2024).
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Battle Analysis Methodology of the Battle of the Bulge (1944): Developing the
Leadership Ethic and Profession of Arms

Dr. David J. Ulbrich
Associate Dean and Associate Professor
Norwich University, USA

Abstract

This article applies the Battle Analysis Methodology to a German Army tank unit
and a United States Army combat engineer unit fighting in the Battle of the Bulge in
Europe in December 1944. The battle analysis methodology is a staple in U.S. military
education and training because it provides a teaching tool and systematic process to
understand the outcomes of battles. There are four phases in a battle analysis: define
the subject (who, when, where); set the stage (military context and compare opposing
units); describe the action (narrative of the battle); and lessons learned (candid analyses
and applications to present or future). Although technology, logistics, intelligence, or
others can be explored using battle analysis methodology, this article concentrates on two
topics — the US Army’s principles of Leadership Ethic and Profession of Arms — that are
critical to officer development in military academies. During the Battle of the Bulge, the
opposing American and German commanders exhibited different styles of leadership and
professionalism. Their respective styles affected their subordinates in combat. The final
phase of lessons learned answers why German deficiencies combined with American
efficiencies to cause an American victory. Battle analysis methodology inculcates good
habits of mind in cadets to solve real-world problems.

Keywords: Battle Analysis, Leadership Ethic, Profession of Arms, Auftragstaktik,
Combat Engineering, Battle of the Bulge, Lessons Learned
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