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TRANSCRIPTION

For your convenience, we include a 95% accurate machine transcription of the conversation.

Eduardo Ariño de la Rubia
Today, I'm joined by Zoltan Toth, a professor of practice in the CEU MSBA program. Zoltan is originally from Hungary. He's a data engineer and educator, best selling Udemy instructor with more than 60,000 courses sold.

He's a board member of Vienna Data Science Group, which organises meetups for data scientists in Vienna, and he's my office mate.

Thank you, Zoltan, for joining us on Teaching Analytics in the Age of AI.

Zoltan Toth
Thanks for having me.

Eduardo Ariño de la Rubia
I'm really glad to have you here. You know, we've got a friendship, we share an office, right? we've had a lot of good times together. And your work sits at this interesting intersection, right? You've done analytics, AI, teaching, and you know, you've built things in the past.

So I'm really excited to talk to you about sort of where we are right now. So let's help listeners place you. Before we get into AI analytics and teaching, can you give listeners the human version of your bio? Basically, what do you work on? What do you teach?

How did you end up here?

Zoltan Toth
Yeah, that's a great question. And it's been a long way. I used to do web development for a long time, and then eventually I pivoted into data engineering, but that was a long time ago.

So approximately like 20 years ago, for a small market research company. And I always wanted to be a UX researcher, but that market wasn't mature enough at that time. So I joined a company, small startup at the time.

Budapest San Francisco startup, Prezi, as data scientist. And it turned out that I'm a quite mediocre data scientist.

So I focused on data engineering, and I ended up building out the data engineering team and being responsible for their data service, data pipeline, the whole platform. After that, I started teaching companies.

I got into contact with Databricks, one of the big I tend data companies out there, and I started doing work for them, professional services and instructor work.

And then eventually I started my own company, DataPow, where we delivered solutions architecture and courses mostly for data breaks.

And in the meantime, when I was quite active in the meetup scene, giving talks about data engineering, CU reached out as they had this new fancy program starting master's in business analytics.

And I started as a visiting instructor teaching big data computing at that time. And eventually I became a professor of practice just as you here and now faculty.

Eduardo Ariño de la Rubia
Amazing. So what kind of questions have you spent most of your time trying to answer in the world of analytics?

Zoltan Toth
So my focus is engineering.

So it's usually I think the most important questions where we got to both when I worked for a startup or was building my own or trying to teach people is that what is sufficient?

How can you get data collection right, data transformation right, what technologies you need for that, what technologies you don't need for that, and what is a good mental model of building exactly what supports your business.

Eduardo Ariño de la Rubia
Yeah, that's right. You know, we've actually had conversations about The mismatch of having people build infrastructure that is not necessary before you find product market fit. So it sounds like that's been a thread throughout a lot of your career.

Zoltan Toth
Yeah, that's exactly right.

Eduardo Ariño de la Rubia
Let's focus on teaching, if we could for a second. You've been teaching for quite a while. Now how about how long have you been teaching?

Zoltan Toth
At CU, that's my tenth year.

Eduardo Ariño de la Rubia
Oh, congratulations, 10 years. That's impressive. but ten years is a long time. So when you first started teaching, what did you think your students needed from you? And now that you're 10 years into it, what do you think they actually need?

Zoltan Toth
I think at the beginning I just went to teaching the way everyone does it, that we had a theoretical part and then we had the practice part in my courses. And I tried to convey as much courseware as possible.

And then eventually it turned out that wasn't the right way to go. So first of all, because this is a very practice and business focused program, what we want our students to acquire is practical knowledge.

Of course, also a cognitive model, but practical knowledge is most important. So I steer the theoretical part to the minimum. And I try to emphasise on teaching the practical aspect of data engineering.

And also what I realised is that we don't need that much courseware, or at least not that detailed courseware, but what we need is lots and lots of hands on exercises because that's what will make our students Prepared for starting to work as a data engineer or data analyst or data scientist.

Eduardo Ariño de la Rubia
That makes sense. I think I've gone on a very similar journey, and I think that hands on work is important. For you, was there a moment that changed your mind? Was it gradual? Is there like a moment that you can go, oh, actually I want to change the way I do things.

Zoltan Toth
I think it was more like gradual in the first few years.

So I realised as I delivered these courses is that many of the theoretical pieces that I teach are just not necessary for our students to succeed.

But what they need is really a hardcore hands on experience. So they can be plug and play in a position when they apply for a job.

Eduardo Ariño de la Rubia
Yeah. We I mean, we want our students to get jobs at the end of the day. Like that's what we're here to do. Yeah. Tell me about the courses that you teach, if you could.

Zoltan Toth
Yeah, sure. So I have three courses now. One is called The Basics of Internet and Cloud Computing.

So this focuses on the basics of internet, so how internet works with IP addresses, firewalls, all the basics, and also public key infrastructure, so encryption. As strange as it sounds, it's a central piece.

And now we are like 10 years in, and it seems that this is one of the most useful piece of the course that students learn based on their feedback.

And then we move on to learn about cloud computing.

So that's Amazon Web Services with a some focus on infrastructure and lots of focus on managed AI services like image recognition and managed pipelines, whatsoever. This is one course I teach.

And then once the students complete that, then we are moving on to more advanced topics.

Another course that is called Modern Data Platforms, and that is about Apache Spark and Databricks, so big scalable managed systems, and DBT, which is a very popular SQL based orchestration and pipeline solution.

I also teach in Elective, which is called AI Engineering. It's a brand new course, as you can imagine.

And there I try to give students an overview about what's going on in the field of AI engineering, let it be different kinds of LLMs or informational retriever like REX or ToolUs and agent tech, MCPs, or this.

Eduardo Ariño de la Rubia
The AI engineering course sounds really fascinating. What do students think they're gonna learn in that course? And what do you think they really walk away with?

Zoltan Toth
That is a great idea. I think students take that course because it is a fancy topic.

So they what they expect is that they will be able to, you know, build AI systems, like systems that build on AI, agent tech systems.

And well, they work walk away with I think something pretty close to that. They learn about the behind the scenes of AI systems, like what does an LLM do?

What does it mean that something is agentic? How can you connect to different APIs? And what are the best practices setting up these systems.

So it's very much giving them the basics of just going on and building their own solution on top of an LM provider.

Eduardo Ariño de la Rubia
So much like me, you're an AI user, like you have AI on your laptop, use AI. Can you talk to me about what stack are you using today? Like when you go home to use your own AI stuff, what do you do in the day?

Zoltan Toth
Great question. Again, and I think I can respond with a disappointing answer. I'm all in anthropic and cloud. So I use cloud also for my personal work and personal matters, also for coding.

And so my cloud setup is very much equipped with a bunch of tools, so it can access my Gmail, it can browse for me, it can access my calendar, also it can crawl stuff for me.

So for most of my use cases I use cloud. And what I experiment with at the moment is local agents.

I have a quite strong computer back home, so I can use a Quancoder agent, which is an open source model, so it's a model.

And there is amazing project, a coding agent called Pi or P. It's also open source. And they work actually very, very well.

So if you have a strong computer at home and you don't want to pay for a class subscription, I think you can go quite far away with local models. And that's my current interest.

Eduardo Ariño de la Rubia
I think that's great. I think there's quite a bit of innovation still to happen in the harness space and in all of this like orchestration layer. I think that to a degree people think that oh, Cloud Code is the final way we're gonna code. We figured it out.

I think you and I both disagree with that sentiment that there's still just a ton of innovation to be had in this space.

Zoltan Toth
Yeah. Yeah, that's right.

Eduardo Ariño de la Rubia
So a lot of the innovation that I see comes from our students. This year, I'd say beyond a shadow of a doubt that one hundred percent of our students walked in using AI, right? There was nobody who hadn't used AI when they walked through the door.

Can you think of a way that a student used AI that either surprised you or delighted you? Yeah. Was there a surprising way a student used AI in your class?

Zoltan Toth
Yes, many. Already two years ago, so 2024, I was surprised when I just walked around in the classroom during the students solved in class exercises, is that they just copy pasted everything into ChatGPT.

So that was like an important moment for me to realise that it's really here. I saw that it's only, you know, a handful of people who use Chad GPT for everything, but it turned out that all of our students use it for everything.

So that was kind of the first signal. And then this year at my AI engineering class, we had a hackathon part when they could just go on and they had basically a full day of building something.

And there were some requirements. So it had to use an LLM, of course, it had to be agentic, had to use an MCP, so some external standard tool.

it had to do information retrieval, so RAG, and it had to manifest into a chat bot. So these were the instructions.

And then we had so many amazing projects, but one project that amazed me was a beaut advisor.

So a group of students created a beauty advisor where you could upload images of your face, and then it pointed out what kind of makeup you need or whatever.

The core concept is that it had an image recognition component. And these students used a machine learning, a standard machine learning library for the image and the face recognition. And it was a library they had no idea about.

And what they were able to do in a day is just to get this library working in a chat bar. And it was like pages long code that they had to paste it in, but eventually they made it work.

And at that point, I've had like, you know.

It is crazy that they can go so far in a single way, even if they don't understand every little detail of what they're doing.

Eduardo Ariño de la Rubia
Does this make you optimistic or concerned?

Zoltan Toth
I would say both.

Definitely optimistic, because they had an idea, they delivered on it. It was just crazy to see how fast they are.

But what made me concerned is that I'm quite sure that no one in that room understood how that image recognition algorithm worked, and not only the algorithm, but the whole tooling and integration.

So it was just a few pages of code that was copy pasted into the LM chatbot. And it worked. And I think that there is a danger there. So if you integrate some code, you still want to understand it.

Eduardo Ariño de la Rubia
Yeah, I mean, A AI has broken a lot of things, and let's actually pivot to that. So we're educators, right? I mean, we do other things, but we're also we're principally educators. The intersection of artificial intelligence and education has been challenging.

Can you think of an assignment, an exam question, or project that used to work before AI, that you used to be able to have students do before AI, that now past AI, it just doesn't make any sense.

Zoltan Toth
Yeah. The whole thing. Right. So my courses, as they are super practical. They had an open book exam with the only rule that you can use whatever you want.

But you cannot communicate with anyone else on your laptop. And that's not working anymore, right? Because AI is there.

So we pivoted in my courses, and I think many other courses followed in the past three years to closed book pen and paper exams.

Because that's one thing that you can complete the exercises, and I think that's great, even with the help of AI. So you get something up and running, but we still need to ensure the students understand the underlying concepts of what we teach.

Eduardo Ariño de la Rubia
They need to understand it because AI hallucinates. Like that's just a fundamental characteristic of modern AI systems. Maybe someday it won't be. But right now AI will lie to you and it'll do so confidently.

Can you think of a concrete example where AI gave you an answer that was confident and completely wrong?

Zoltan Toth
Yeah. So in the past few days, I did some revenue analytics on my online courses.

I wanted to see the trends, so I just fired up an agent with a built-in browser so they can go to Udemy, which is one platform I teach on, and I asked it to crawl all the data.

It's not easy to export to a CSV. So I just wanted to crawl all the enrolment and financial data and then analyse some trends. And it just couldn't.

So it extracted some data of some courses, but Also, AI didn't realise that it's partial data. And it ran the analytics like full on and came back to me with very convincing results on how my courses are doing.

And only when I took a look at the numbers myself, then I realised that something is off. And then of course the classic AI story happened. I just pushed back on AI and then it said, Oh yeah, you're right. That was the wrong data. Let me try again.

Eduardo Ariño de la Rubia
Amazing. Imagine if you were not a sceptical person, you could have made real decisions based on that information.

Zoltan Toth
That's exactly right. So it was exactly a decision that I wanted to have support of like which way to move forward.

Eduardo Ariño de la Rubia
So when students come in to our classes, right, they have a conceptual model of the universe, right?

Have you discovered any misconceptions that students bring into the classes that you teach that are actually harder to fix than you would have expected them to be.

Zoltan Toth
I think that's we can call it the magic factor. So especially when it comes to modern data technologies and AI, many times we accept stuff as magic.

So I just type something in, something happens, and then there is somehow a cognitive burden or a block, like thinking through it, like what's going on behind the scenes. And I think many students take like AI solutions for granted.

I just use it, this is how it works. That's what I can use. Of course, some do, but some don't question why is it working this way? What are the design decisions behind that?

And I think that's one of our responsibility as instructors to unpack these for students and just fix their mental model about how to think about their systems.

Eduardo Ariño de la Rubia
I think that's a skill, right? Like being skeptical, it's it sounds like something that wouldn't be a skill, but it's a deep skill.

Can you think of an analytics skill that is losing value because of AI and one that is gaining value because of AI?

Zoltan Toth
Yes. So as we can always see, I think implementation skills losing value.

So AI is very, very good in implementation, especially that in analytics projects, you usually don't work with hundreds of thousands of lines of code.

So AI can completely understand and generate code, SQL, whatever you need for your project. So I think that's gonna lose value.

But what you need instead is debugging skills. You need to understand the code AI generates, and you need to understand why it works. And if it doesn't work, why doesn't it work?

And for that you need great debugging skills and also a good mental model about how things work.

Eduardo Ariño de la Rubia
I think it's one of the risks, right? Like this like inability, what is it? if you write code at the limit of your abilities and you believe that debugging is harder than programming, then axiomatically you're not smart enough to debug that code.

And so if the model is writing code beyond your abilities, then debugging it is really challenging.

Zoltan Toth
Yeah. Yeah, that's right.

Eduardo Ariño de la Rubia
It's a risk that I think students and professionals underestimate. What is an other AI misuse case, maybe in analytics or in engineering in general, that makes you think students are not nearly worried enough about this.

Zoltan Toth
If I could only say one, that would be privacy. So I think most of our students, as most of the AI users out there, they are not aware of what happens with their data when they use, for example, cloud.

So even if you just take a look at the terms of services of cloud, then they clearly state that unless you opt out, your data will be used for training purposes. Also they store all data, even if you opted out from training for certain days.

The American national security agency can have access to that data if you want. And unless you're aware of this, I think you can very easily not consider what data you put into AI.

Let's say sensitive data or business data or trade secrets.

Eduardo Ariño de la Rubia
So how do you teach that risk without turning the class into a sermon?

Zoltan Toth
That's a good question, too. Usually that's an initiative that comes from students. So fortunately, in every cohort, we have one or two students who are very concerned about the privacy aspect of AI.

So as soon as we get to the cloud computing topic, they raise these questions. And with that, they gave us space to just discuss it.

Eduardo Ariño de la Rubia
I agree. I actually think that the cohort model is one of the most beautiful things about our program is that they come in, they're a cohort, they rely on each other, they support each other, and it's diverse. I think that's one of the great things about our university.

So why do people get a master's degree? They get a master's degree because they want a credential. Well, they want to know things, but they also want a credential that shows competence. What skills or artifaced to signal competence in the field?

But you don't think they do anymore.

Zoltan Toth
One thing that comes to my mind is technology versus services. So definitely a few years back, you wanted to learn a technology.

So for example, you wanted to learn data warehousing, or you wanted to learn Apache Spark for distributed systems. But I think today this is not what companies look for.

Companies work with a very well defined data stack. Let's say they are on Amazon. They wouldn't say that I need someone with data warehouse experience.

They would say I need someone with redshift experience, which is an Amazon based data warehouse. Or it's the same with Apache Spark.

If you're taking a look at the certification popularity of Databricks, there is one called Apache Spark Programmer.

It was extremely hot, like 10 or even five years ago, but now it's completely plummeting.

And what people take is the database data engineering certification, which is a certification which is very, very tied to the proprietary data breaks technologies and not Apache Spark itself.

So I would say that what emerges now is that a competence of being comfortable using a specific technology from a specific provider, it works more on the market than general knowledge of a certain technology.

Eduardo Ariño de la Rubia
Which actually leads nicely into thinking about just the MSBA program in general, right? So we are pretty often changing the classes, we're adapting to the reality. I'm going to ask you an impossible question, but three years from now.

What is the MSBA teaching a lot less? And what is the MSBA teaching a lot more?

Zoltan Toth
I think we are gonna teach much less of using specific Python libraries or working with a specific API.

So the little bit of how you interact with a piece of software, because AI will do this for us.

What we would need instead is to give students a great mental model about how everything is built, so that they can take a look at the problems from an architectural point of view, and also teaching them concepts and teaching them what's possible when they use a certain technology.

And also, as we discussed, I think teaching them debugging techniques will be very, very important.

Eduardo Ariño de la Rubia
Our program is in a university. What do you think universities are most likely getting wrong about AI now and in the next couple of years?

Zoltan Toth
I think we are underestimating how much AI our students use, and we are overestimating our power, how much we can regulate how much AI are should students should use.

So for example, if it's a take home exercise.

Take home exercises are going to be solved fully with AI, right? That's what you and I would do if we were back to university. So I think what we should do less is trying to enforce AI use rules on the student.

And what we should do more is fully embrace AI usage and just figure out what's the best way to convey all this information and all the training material to students if they use AI for everything.

Eduardo Ariño de la Rubia
Part of the reason I teach, and I assume you teach is because it's fun. Teaching is fun. What is still fun about teaching the subjects that you teach?

Zoltan Toth
Oh, it's so much fun. It's never going away. You know, I think when you teach when you teach a certain technology, then the fun can go away.

I delivered, I think like somewhere between 100 and 200 Apache Spark courses for enterprise clients.

And also with Apache Spark and with every other topic that I taught, I found that there is only a short period of time after you're nervous. So when you're not nervous anymore, but before it gets boring, right?

And that's something that you need to cherish in enterprise training when you when you teach a new course. But I think in the university setting it's different.

We are not only teaching technologies, but we are teaching like mental matters and ways of ways of thinking. And What I love is really working with the students of dismantling the magic how things work.

So for example, when I teach public key encryption, which is the encryption that fuels the internet, then it might be a hard topic to grasp at first. But I don't give away the solutions.

I just give the tools for students. Like this is the encryption algorithm we have. How would you send a message so that it's secure? And they can figure it out themselves.

This year it just happened to me that we had an exercise and when we talked about public encryption, and I just told the students, okay, now you figure out how WhatsApp can be end to end encrypted in a group message.

So just design the end to end encryption in WhatsApp. And they did it, right? It took some time and they just did it. And then someone just said out, like shout it out loud. It's just like, wow, this is exciting. I could solve that.

And I think that's very much what we are after.

And this that's very much what excites me is that when you see students realising that they could come up with solutions that are judging by face value would be like just magic and super advanced.

Eduardo Ariño de la Rubia
Is there anything else about AI analytics or teaching that you wish more people were asking than almost nobody is?

Zoltan Toth
Yes, I think where we where we need to do some work.

So we are there with the students and also as a faculty is to figure out what is the actual lexical information that students need to acquire to be successful.

And what is information that's obsolete or that will be redundant to know in the next few years.

Eduardo Ariño de la Rubia
So what would you want students or prospective students, the kinds that we want in our program listening to this conversation to remember about you, the program, what we do here.

Zoltan Toth
One advice I would give to students is that they should go all in on AI, but they should also guard some basic knowledge.

They should embrace that we need to suffer through a few problems if we want to understand those problems.

So I think what we should meditate on is what is the kind of work that we delegate to AI, and what is the kind of work where we need to accept the cognitive pain of going through thinking and solving and just sweating it through.

Eduardo Ariño de la Rubia
I think that's great. So then thank you very much for your time. I really appreciate it. I'll see you in Vienna, see you in the hallways, and see you in our office. Thank you for joining.

Zoltan Toth
Thank you so much. Thanks for having me.
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